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STATE OF MAINE. 



Optics ot Commissioner ot Highways, 

Augusta, January i, 1906. 

To His Excellency, William T. Cobb, Governor, and the Honor- 
able Council: 

I have the honor to present the first annual report of the 
Commissioner of Highways. 

Very respectfully, 

PAUL D. SARGENT, 

Commissioner, 



INTRODUCTION. 



Had we been elected road commissioner of any of the towns or 
cities in Maine last spring, we would at first have made a 
thorough inspection of all the roads in that town for the purpose 
of learning their mileage and condition, and as far as possible, 
their needs. We would have taken a team and driven over 
every mile of road in that town and made notes of everything 
that appeared to need attention. 

We would have decided from this inspection which would have 
taken several days the relative amounts of travel on the different 
roads in the township and in this way would have formed a 
pretty good idea of the roads needing attention first or those of 
the most importance. Every foot of road that in our judgment 
was reasonably safe for travel would have been put down in our 
note book as such and it would have been recommended to the 
selectmen or street committee under whose authority we were, 
that such portions of the roads as had received the comment 
" safe " should be taken care of through the season with the 
least possible outlay — that just enough money should be spent 
upon them to keep them safe until such time as money could be 
had to permanently improve them. 

These roads would have been cared for under the system of 
maintenance described in this report. 

We would probably have spent a few days in meeting and 
consulting with local commissioners of adjoining towns,, 
exchanging ideas on matters of mutual interest pertaining to 
work under our immediate charge. 

Furthermore, if after the street money had been appropriated, 
the season's work laid out and forces organized and work begun, 
there appeared to be in use among the foremen and crews 
methods and habits of doing work or conducting any part of the 
highway administration which could or should be improved,. 
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attention of the proper authorities would have been called to 
these matters. 

We have tried in a measure to conduct the work of this office 
along the lines indicated above; substituting for one town the 
474 cities, towns and plantations of our State which administer 
their own road affairs and the ninety-six unorganized townships 
and plantations in which the county commissioners assess and 
direct the expenditure of the road taxes. Of necessity our work 
has largely been done by correspondence. Such information as 
we have obtained has been tabulated and will be found in tables 
I and 2. It will be seen from these tables that there are in the 
State 25,529.69 miles of road of all classes upon which, during 
the last five years, an average annual expenditure of $1,377,- 
196. 14 has been made. 

We wish to say here that for the most part, municipal and 
county officers have been prompt, courteous and careful in reply- 
ing to our inquiries for information and we thank them one and 
all. The few towns that have been tardy in making returns have 
undoubtedly had good reason for their delay. 

Any man who has had to deal with road affairs will appreciate 
the difficulties presented in knowing where to begin on a system 
of improvement. If any one appreciates this for a town or city 
let him imagine the problem for a State. We realize that 
improvement must begin somewhere and believing that all 
progressive road legislation everywhere is aimed primarily at the 
improvement of country roads rather than city streets, such 
suggestions as this report takes up are those which we believe 
can be applied directly to country roads with beneficial results. 

No investigation as to bridges and sidewalks has been under- 
taken and no recommendations on these subjects appear in this 
report. It is our purpose to take up these matters during 1906. 
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AN ACT TO PROVIDE FOR THE APPOINTMENT OF A 
COMMISSIONER OF HIGHWAYS AND ECONOMY IN 
MUNICIPAL EXPENDITURES. 

Section i. The governor, with the advice and consent of the council, 
withm thirty days after approval of this act, shall appoint a suitable per- 
son, who shall be a civil engineer, as commissioner of highways; who 
shall hold his office for the term of four years and until his successor is 
appointed and qualified, and shall receive an annual salary of two thou- 
sand five hundred dollars, and in addition thereto one thousand dollars 
for assistant, or clerk hire, the actual amount paid out for his traveling 
expenses within this state, and such other expenses, not exceeding fifteen 
hundred dollars annually, as may be incurred in the executing of the 
duties of his office as hereinafter provided, the same to be approved by 
the governor and council. 

Section 2. Said commissioner of highways shall be provided with an 
office at the state capitol. It shall be \he duty of said commissioner to 
compile statistics relating to the public ways in the cities and towns of 
the state, and to make such investigation relating thereto as he shall deem 
expedient, in order to secure better and more improved highways in the 
state. It shall be his duty by means of maps, charts, cuts, drawings, 
prints, publications, printed or written articles, lectures, or otherwise, to 
disseminate knowledge throughout the state concerning the best known 
economical methods for the building and maintaining of highways, 
including bridges and sidewalks, in the cities and towns of the state, and 
particularly to impart such information, in manner as aforesaid, to the 
county commissioners of counties, the street commissioners of cities, the 
selectmen of towns, and other municipal officers whose duties it may be 
to have the care and management of the expenditure of money and the 
building and keeping in repair of the highways in the state. 

Said commissioner may be consulted by, and shall give advice to, 
without charge, all officers of counties, cities, and towns, having care and 
authority over the public ways, as to their construction, maintenance, 
alteration, and repair, but such advice shall not impair the legal obliga- 
tion of any such county, city, or town officer. Said commissioner shall 
hold each year, under the auspices of the county commissioners, a meet- 
ing in each county, for the open discussion of questions relating to the 
building and maintaining of public ways, of which due notice shall be 
given to the towns and cities in each county by the said county commis- 
sioners. 

Section 3. He shall make an annual report to the governor and council 
of his doings, and expenditures of his office, together with such state- 
ments bearing upon the construction and maintenance of ways, and 
suggestions and recommendations concerning the same, as he deems 
appropriate, including recommendations for any legislation which to him 
seems expedient and necessary. His report shall be transmitted to the 
secretary of state on or before the first Wednesday of January of each 
year. All maps, plans, statistics and other valuable facts collected and 
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compiled under his direction, shall be preserved in his office, and become 
the property of the state. 

Section 4. County commissioners and city and town officers having 
the care of and authority over public ways and bridges throughout the 
state shall, on request, furnish said commissioner any information which 
they may possess and required by him, concerning ways and bridges 
within their jurisdiction. 

(Approved March 24, 1905.) 
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WORK OF THE OFFICE. 



As will be seen by reading the act creating the office of Com- 
missioner of Highways, no authority is vested in the commis- 
sioner; his work affecting existing methods of construction, 
maintenance and administration of roads must be wholly in an 

m 

advisory capacity. 

Aside from carrying on investigations pertaining to road con- 
ditions in the State, the work of the office has been in corre- 
spondence and consultation with local road commissioners and 
selectmen and with several boards of county commissioners. In 
performing this pleasant duty we have visited some fifty-odd 
towns and met nearly all the boards of county commissioners 
in the State. Personal inspection of the roads in the towns vis- 
ited has been made with the local officers and various problems 
of construction have been discussed upon the ground. Road 
administration, methods of doing work, organization of forces, 
proper season for doing work, and other phases of the question 
of producing better results on our roads more economically, have 
been discussed. In some instances we have been called in con- 
sultation by county commissioners as to particular construction 
to be used in the State road work and we are glad to state that 
our advice has been followed. 

We have met several times by their request, the commissioners 
of Somerset county under whose direction a State-aid bridge 
between the towns of Bingham and Concord is being built. We 
regret that owing to the multitude of interests demanding our 
attention in starting the work of the office we have been unable 
to furnish such superintendence for this and other bridge jobs 
as we would liked to have done. No work of such consequence 
should be attempted without the superintendence of a competent 
inspector. We believe such superintendence has prevailed in the 
case just mentioned through the services of E. E. Greenwood, 
C. E., of Skowhegan, whom the Somerset commissioners 
employed upon our suggestion. This office has been in touch 
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with this work from the start and we believe a first-class job in 
every respect will be had. 

We have also been consulted by the Kennebec county com- 
missioners in regard to the bridge built this year across the 
Sebasticook river at Benton. 

We have inspected the pile trestle with draw, under construc- 
tion at Wiscasset and made inspection of the completed draw 
bridge at Milbridge across the Narraguagus river. At Wiscas- 
set some piles were seen in the work which should have been 
rejected. At Milbridge a thorough job has been done in a work- 
manlike manner. 

Early during our term of office we visited the Massachusetts 
Highway Commission at their finely appointed offices in Bos- 
ton. From the individual members of the commission, and their 
principal assistant engineer and several division engineers, with 
whom we spent several days in the field, inspecting work com- 
pleted and under progress, many valuable suggestions were 
received and the thanks of this office are due to each of the above. 
Thanks are also due the Commissioners of Vermont and New 
Hampshire both of whom were visited with profit to ourselves 
and we hope ultimately to road work in general throughout our 
State. 

In August we addressed the county commissioners of Maine 
in their annual convention at Houlton, upon the matter of uni- 
formity and system in constructing State roads in the different 
counties, and as a result a committee was appointed to confer 
with the State Highway Commissioner and draw up a specifica- 
tion to govern future State road building. The points settled 
were width, crown, limiting grades, foundation and drainage, 
culverts and bridge sub-structures, and method of applying sur- 
facing material. The address in full and the specifications 
enlarged into general instructions for properly doing State road 
work will be found in this report. Together they form our main 
discussion on improved construction. 

We feel that results are not accomplished in many instances 
on account of a lack of appreciation by many voters of the 
responsibility of putting a good man into the position of road 
commissioner ; also that road forces are not organized and held 
together until all construction is completed ; that road construc- 
tion is not carried on at the proper season to return the most 
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value for money expended ; and above all that our system of road 
accounting should be thoroughly reorganized so that some means 
may be had of knowing results accomplished for funds expended. 
These points will be found briefly discussed in this report. 

We cannot expect to revolutionize road building in one year. 
It must, like other reforms, be brought about gradually-^— a step 
at a time. We have on this account, thought it advisable to con- 
fine ourselves to the few points outlined above. If the sugges- 
tions made appear to be founded on common sense, we hope 
some of them at least may be put into practice. 

The matter of proper time for holding county road meetings 
was discussed with the county commissioners at their annual con- 
vention and the decision was that the meetings should be held 
in April. This will be directly after all the annual town meet- 
ings and before the road commissioners will have begun the 
season's road work. Thus opportunity will be afforded for dis- 
cussing problems to be met^the coming season and such sug- 
gestions and hints as appeal to the individual commissioners will 
be fresh in their minds when the season's work is undertaken. 
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SIJGGESTIONS AS TO ROAD ADMINISTRATION. 



ELECT THE BEST ROAD BUILDER IN EACH TOWN TO THE OPPICE OP 
ROAD COMMISSIONER AND KEEP HIM THERE. 

In the first place we desire to speak of the expensive and 
unbusinesslike system of selecting a new man to fill the office 
of road commissioner each year in a large number of the towns 
in this State. It is usually conceded that "Experience is a good 
teacher.** It must be admitted that it is the only teacher that the 
road commissioners in Maine have had. We have had no road 
schools, we have had no road convtntions, few road papers and 
magazines are read, we believe. A great many of the com- 
missioners in this State do 'not even know the commissioner in 
their next town. Consequently each man who holds the office 
of road commissioner is to a greater or less extent educated for 
his work at the expense of the town he serves. It would not 
seem to be good policy to pay for this education every year. 
As the result of his work is felt by all classes, probably as much 
as is that of any other town officer, every precaution should be 
taken to secure for this position a man of good judgment and 
when once found, every effort should be made to retain him in 
office. Such a man would become more valuable to a town each 
year. He would come to regard road work as his profession or 
calling and would constantly seek to perfect his knowledge of 
methods, and of proper treatment for various conditions and 
soils with which he would have to deal. He would know thor- 
oughly after a year or two, every foot of road in the town. He 
would be able after treating a piece of road to watch that road 
and take care of it and if the treatment failed he would know 
why, and would improve upon that method when occasion arose 
for treating another road under similar conditions. 

There are some towns in the State where the custom pre- 
vails of electing three commissioners and some in which no com- 
missioner is elected and the selectmen have charge of the roads. 
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The custom as we understand it in the latter case is for the 
selectmen to appoint someone to have charge of the road work. 
We would like to see every town elect one road commissioner 
and give him authority over the roads, subject of course to gen- 
eral supervision by the selectmen but this supervision only to 
extend to passing upon the expediency of unusual expenditure 
for specific purposes, such as permanently improving certain 
sections of road, and the general character of the improvement. 
This settled, the road commissioner should be left unhampered 
to carry out the work according to his own best judgment. He 
should be authorized to employ such foremen as may be neces- 
sar}' when it is desirable to prosecute more than one job at a 
time in order to take advantage of season of the year or other 
favorable conditions for doing work. When more than one crew 
is employed the commissioner should have general oversight 
over each crew. He should lay out the work and see it often 
enough to know that it is being properly executed, and that each 
foreman thoroughly understands his instructions and is carry- 
ing them out. The road commissioner stands between the tax- 
payer and results, and too great care cannot be used in selecting 
the proper man. The best road builder in each town is the man 
who should occupy the position. 

ORGANIZING ROAD FORCES. 

As soon as the season's work has been determined upon, after 
a thorough inspection of all the roads, some systematic plan for 
its prosecution should be made. Generally the poorest sections 
of those roads carrying the heaviest traffic should receive first 
attention ; other roids being taken up according to their impor- 
tance. There is one place in every road so bad that it governs 
the load hauled over the entire stretch of road. That is the.place 
that first needs improvement — ^be it hill to be cut down, swamp 
to be drained, or what not. For executing all work the road 
commissioner should organize such force or forces as in his 
judgment will accomplish results in the most economical manner. 
Every man in the crew should be hired to do a particular duty 
and should be employed doing the particular thing for which 
he has been hired until all of the work of that particular kind 
that it is proposed to do has been finished. That is the secret 
of the contractor's success, and his ability to do work cheaply. 
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He has perfect organization of forces and a system for doing 
each piece of work undertaken. 

In other words, if road machine work is to be done, organize 
a crew to work with the road machine, and by all means hold 
every man and team with the machine until all this class of work 
has been completed. Too much time and money has been spent 
in the past "breaking in" teams and instructing teamsters and 
road machine operators in each of the several districts in many 
towns. 

When once work has . been started nothing but unsuitable 
weather should interfere with its continuous prosecution. There 
is no time work can be done so cheaply as when a crew is 
organized. The continual getting ready to begin, and quitting 
work takes a lot of time and is consequently expensive. More- 
over, with a regular force and continuous operation, work can 
be pushed to completion at the proper season of the year. 

Under the old labor system, one day the "surveyor" had half 
a crew and the next twice as large a force as he needed. 

When crews are organized for road work, local help as far as 
possible should be hired, provided only that those desiring 
employment will be on hand every day as long as the commis- 
sioner needs their services. 

Why do we not learn the value of organization and system in 
construction and maintainance work and apply it to our highway 
administration ? Look, if you please, at the telephone construc- 
tion and repair crews that traverse our State several times each 
year. If the companies did not find from experience that it was 
more economical to pay expenses, from place to place, of an 
organized force they would never do it, but would hire a 
new force in every town in which there was work to be 
done. The same thing is true of construction work on rail- 
roads. Every road has its construction crew which moves about 
from place to place over the line during the season for construc- 
tion work. Economy is the fundamental and guiding principle 
in both the cases just instanced. 

Is it the fact that municipalities are so rich that they can afford 
to overlook the economies practiced by corporations like the 
above? Or would our towns be richer if they practiced the les- 
sons of economical management set before them by the organized 
and systematic methods employed in the construction and main- 
tenance work above referred to ? 
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Towns which have been in the habit of allowing road taxes to 
be worked out should remember that a properly organized force 
under good supervision will produce results at a much less cost 
than is possible under the old system. Every good citizen should 
advise the municipal officers to organize a road force and prose- 
cute road work in a thoroughly businesslike manner. They 
should not only advise, but demand that this be done and then 
uphold the officials in carrying out the work along these lines. 
Results will surely tell. 

PROPER SEASON FOR ROAD WORK. 

We believe a considerable amount of money is annually 
expended on roads in Maine for which adequate return is not 
received by reason that the work is not done at the proper season. 
There is a proper time for building new, or rebuilding old earth 
roads, just as much as there is a proper time for doing farm 
work, and that time is as early in the spring as the ground settles 
after the frost has left it. In fact, the very time that spring farm 
work is being carried on is the time that earth roads should be 
repaired and rebuilt. The absolute necessity of doing the farm 
work is recognized and it is done. The importance of doing 
road work at the same time is apparently not appreciated for it is 
not generally done. Undoubtedly the scarcity of labor in some 
communities makes it impossible to carry on both classes of 
work at the same time. This is an argument for organizing a 
force to do the road work, which has just been discussed. 

We believe that all road machine work should be completed 
in May and June if possible; and likewise any work which 
requires the tearing up of the road surface — foundation and 
drainage work — except in very wet localities, where it may be 
necessary to wait for the ground to dry out. During these 
months the lajound is moist and plastic and can be worked more 
cheaply than when it is dry and hard and is broken up 
with difficulty and then into chunks and cakes. Moreover, it is 
then in better condition to pack and consolidate under traffic. 

After a whole season's compaction by travel, with the touch- 
ing up now and then that the surface would be entitled to 
receive to keep it free from ruts and inequalities, the road would 
be in excellent condition to withstand the destructive eflFects of 
fall rains and winter frosts. A road built, or torn up and rebuilt, 
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late in the season will not consolidate under traffic, but will be 
open and porous, and in a favorable condition to absorb all mois- 
ture falling on its surface, instead of turning it away as a prop- 
erly constructed and consolidated road should. The only result 
to be expected when autumn rains fall upon a road newly con- 
structed without the use of a heavy roller is a muddy road, and 
one generally much worse than it would have been, had the woric 
been left undone until the proper time the following spring. 

There is the added benefit derived by users of the road, in hav- 
ing a good road all summer instead of a worn out one to travel. 
If road improvement cannot be done early in the season we 
believe it should not be done at all with the equipment available 
in most towns. 

These suggestions as to proper time for doing road work we 
feel should especially apply to State road building, a large por- 
tion of which we believe is done just in time to be within the limit 
prescribed by law. In our opinion the amendments to the State 
Road law changing the date for completion of roads from 
August 1st to September ist, and later to October ist, were 
wrong. Moreover, the present date allows too little time for 
the county commissioners to thoroughly inspect all work, espec- 
ially in large counties. 

HIGHWAY ACCOUNTING. 

Another point which we believe should receive attention is 
highway accounting and records of highway work. 

'* Cannot give you record of expenditure — bills destroyed." 

"We keep one general account for all items of highway 
expense." "Impossible to give this." 

These are sample replies from fully 70 per cent of the towns 
in this State in answer to our inquiry, "Please give expenditures 
for roads, bridges and sidewalks, separately." We believe that 
there are towns in this State paying out money each year for 
building tlie same piece of road. Where are we going to look to 
find out ? There should be, if nothing else, a plain record book 
with a page for each section of road and street in the town, the 
limits of which can be defined by some prominent, physical 
objects, in which each time an expenditure is made on any sec- 
tion of road it should be noted against this section, with a short 
description of the work dooe. matervl n^ed, and labor performed, 
with prices for ^ >*endence, carried out 
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The following form is suggested simply as an idea. 

Town of Denmark. 
Road to Sweden — ^J. Jones Farm to Trout Brook — J4 niile. 
1903. May 10 to 15. Cut bushes and grubbed out roots. 

3 men 5 days - 15 days at $1.50 $22 50 

Widened and tumpiked with machine 

2 days at $10.00 20 00 $42 50 



June I to 5. Graveled above 

300 double loads of gravel 

from Gray pit at 10 cents $30 00 

5 teams 5 days hauling J4 mile 

25 days at $3.50 87 50 

Loading — 3 men in pit 5 days, 

15 days at $1.50 22 50 

Spreading — i man 5 days at $1.50. . 7 50 
Superintendence 5 days at $2.50. ... 12 50 160 00 



June 15, filling ruts, raking rocks, etc i 50 

July 15, filling ruts, raking rocks, etc i 50 

September 10, filling ruts, raking rocks, etc. . . . 75 

October 5, clearing ditches 2 50 625 



$208 75 

The above figures are assumed to be approximately what a 
job of this nature would cost. Labor is figured at $1.50 per day of 
ten hours; and teams at $3.50 per day for ten hours. A load of 
gravel has been assumed as one cubic yard, which a team can 
haul over a fair road. This would weigh about one and one- 
fourth tons. Above quantity will give a surface of gravel 12 
feet wide and six inches deep. 

A similar record should be kept for sidewalk and bridge work. 
Towns would then know what results they were getting for their 
expenditure. This would also be a valuable record for the road 
commissioner to refer to from time to time, to see how particu- 
lar construction has stood. He could also by referring to former 
years' work, make comparisons of cost of present results with 
those of former years. This would be an incentive to 
economical management and should lead to results at a gradually 
diminishing cost. 
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The problem cver\' manufacturer is studying today is how to 
cheapen production and make larger profits. Transportation 
companies are studying the problem of lowering the cost of 
transportation and are doing so by reducing curvature and 
grades, lading heavier rails, building heavier bridges and using 
more powerful locomotives in order to haul larger train loads. 

Cheaper production and transportation are brought about pri- 
marily as the result of keeping cost systems which show the 
cost of work in ever)- department which has to do with the build- 
ing or production of the toy, tool or machine ; or the hauling of 
a ton of freight a mile. WTien these costs are excessive in any 
one deparment. steps are taken to find out why, and to reduce the 
cost in that department. A careful system of highway account- 
ing would lead to similar residts in our highway work. 

RO.\D MAINTENANCE. 

We have thought for a long time that some system of daily, 
semi-weekly or weekly maintenance of country roads should be 
substituted for the customar>' annual, and in too few towns 
monthly, system of inspection and repairs. We shall have to 
point once more to the lesson of economy, which all railroads 
set before us by their system of daily inspection and repair. 

The following, written by Hon. J. O. Sanford in 1896, 
so fully coincides with our ideas on this matter, that we present 
it and earnestly recommend a careful perusal and trial of the 
system here outlined : 

Ordinarily, the chief work done by country people on 
highways is repairing the damage consequent upon neglect. 
Why this neglect ? Simply because the people are trying to fol- 
low old, obsolete methods poorly adapted to these times of 
intense business energy and economy. 

Much may be learned from the methods employed in main- 
taining the railroads. The means adopted to keep up our high- 
ways would be considered extravagant for them. The princi- 
ple of economy forces them to a better system— one of constant 
and continuous work of repairing. 

In the spring of 1904, with the purpose of adopting better 
methods for road management, I asked the people of my town 
for the office of road commissioner, and being elected to that 
office I proceeded to institute a system of continuous inspecti(Hi 
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and repairs. Being familiar with all the roads of the town and 
the uses to which they are put, I divided them into sections and 
made choice of the men who should have charge of and keep each 
section. My next task was to see other men and eodeavor to 
enthuse each with some spirit of improvement. They were 
reminded that the value of their farms depended upon the condi- 
tion of the road. They were assured that the roads were to be 
improved, and urged to use their best endeavors in inaugurating 
reform in our methods of road management. 

Each man was furnished with a good, new shovel and a pass 
book in which to charge for each and every hour he spent upon 
the road. He was instructed to go over his section as soon as 
the ground was bare of snow, or as soon as the water began to 
flow, to see to it that the water was kept off the road ; to go over 
the road every day if necessary while the snow was going and 
during the rainy season, for it is then that the most damage is 
done ; and that when so passing over the road he should remedy 
all slight defects where a few shovelfuls of earth or gravel would 
prevent a bad mud hole later on. These men were told that the 
old way of working the road once a year had been abandoned, 
and that it was expected that a few hours' work each week, when 
it would not seriously interfere with their farm work, would 
accomplished all that was expected. 

The main road through the town, six miles long, not only 
takes the travel of the other roads, but is the thoroughfare by 
which the inhabitants of other towns reach the city with their 
produce, lumber, wood, and a gjeat deal of heavy trucking. The 
best farmers live along this road and have enough business of 
their own without caring for a section of road. Because of this, 
and for various other reasons, I conceived the idea of employing 
one man to keep this road, and therefore engaged a faithful man 
with his horse, the town furnishing a cart. 

He was employed from spring till fall, and his instructions 
were to begin at one end and work one mile each day, covering 
the entire route each week, and fixing the worst mud holes (and 
there were many), using th« best road material at hand; and 
at the close of each day to pass over the mile worked, gathering 
the loose stones, putting them where they would give no more 
trouble. 

I will say here that the maintenance of this road was and had 
been a great burden to the town, and its condition was far from 
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satisfactory to the traveling public. When the man employed 
learned what was expected of him he shrank from the task, say- 
ing, " What can I do to keep this road when a large gang of men 
with great expense has failed to keep it ? " He was only per- 
suaded to make the attempt by the assurance that the responsi- 
bility and any bad results would rest on the commissioner. 

There was much ridicule and prejudice against this system of 
management for a time. The man employed was instructed not 
to participate in any discussion of the subject, not to answer 
questions relative to the road or his work upon it, and to refrain 
from talking about the matter generally on penalty of being 
discharged. Other people talked and ridiculed, but the work 
went on, and after a few weeks the condition of the road 
improved and people noticed the fact. . They also discovered that 
the expense was not large ; that all the work done was remedy- 
ing defects and at the same time preventing greater ones. And 
so the work went on and prejudice died out. At the next annual 
town meeting the people without opposition continued the 
system, and at the last town meeting elected the road commis- 
sioner for three years with the same system of road management 

The general results are that much better roads are secured at 
less expense, and the tax rate for highways has been reduced 
each year, as the roads gvtw better, and as we learned to main- 
tain them free from damage at less cost. 

I will say we do something more for the roads than is here 
indicated. What we do is for maintaining or holding them, and 
at the same time improving. But these roads should be built 
according to modern ideas of road construction ; so we set apart 
a portion of the road fund for permanent improvement, building 
up each year a piece or section of the main road in a thorough 
manner and of good material, and constructing culverts of stone 
in a permanent way. After the road is put in good condition 
one man can easily keep and care for a long stretch. 

Very truly yours, 

J. O. SANFORD, 
Vermont Board of Agriculture. 

Stamford, Vt., November lo, 1896. 

W« believe there are faithful men in every town who would 
do work of this character under the direction of the road- com- 
missioner, in a satisfactory manner. No doubt at the beginniiig 
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it would be necessary to have men employed continuously on 
each* section of road the commissioner should lay out. After 
one or two seasons the sections could be lengthened or the men 
employed i, 2 or 3 days per week or every other week. This 
could be best arranged as the development of the system indi- 
cated. Some of the things that these section men might find 
to do on nearly every road are the following : 

Keeping ruts and holes filled to preserve surface and crown 
of the road. 

Keeping the surface free from loose stones and other obstruo- 
tions. 

Keeping ditches clear from dead leaves, roots, grass, brush and 
all obstructions to a free flow of water. 

Keeping culverts clear at both ends and making good ditches 
to carry all drainage away from the road. 

Cutting bushes and grubbing out the roots, at first clearing 
a narrow strip on each side of the traveled way and g^dually 
working out over the entire right of way. 

We have discussed this matter with nearly fifty local road 
commissioners during the past season and hope some of them 
will decide to try the system the coming season. 

By. this system, too, roads that have been reconstructed in the 
spring would, we believe, get the attention they so much need 
at intervals through the summer, which would in a large measure 
make them more permanent and lasting. 

CONSTRUCTION WORK BY CONTRACT. 

One other matter which it seems to us that towns should con- 
sider, is the advisability of doing highway work of considerable 
magnitude by the contract system, instead of by day work. In 
nearly all states where systematic improvement is carried on 
under state supervision, it is a requirement of law that the work 
must be done by contract. This requirement is the outgrowth 
of a study of the practice of all leading business corporations, as 
well as leading individual business men. Experience has taught 
these corporations and business men that it is a money making 
proposition to hire their construction work done by men espe- 
cially equipped, and with forces especially organized to do the 
particular work they want done. For road work this system 
involves a plan showing location of road and its direction and 
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width; a profile showing cuts aod fills to be made, and ^nal 
grade of finished surface ; also a cross section showing shape, 
form, and dimensions of finished grade and surface. If culverts 
and bridges are to be built in the section to be improved, plans 
of these must also be included. The whole is supplemented by 
a written specification describing in detail each part of the work 
to be performed, class of materials to be used, and such general 
statements as will give a full and clear understanding, between 
both parties, of just what is required to be done. 

The plans and specifications show the standard to be reached 
by the contractor before he can expect his money. If work is 
done by contract, the road commissioner or some special inspec- 
tor, appointed for the purpose, nuist see that all the provisions 
and stipulations of the contract and specifications are carried 
out, before the work is accepted, and final payment to the con- 
tractor made. We believe in order to do any highway work by 
contract, towns must at their annual meeting authorize the road 
commissioner, or some other person, to make contracts for the 
same. See Revised Statutes 1903. chapter 23, section 75. 
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IMPROVEMENT OF COUNTRY ROADS. 



Instead of reporting in detail defects that we have seen we 
prefer to state that country roads in general may be improved in 
the following ways: 

By cutting out the bushes and grubbing out the roots. 

By straightening the graded portion of the road and taking 
out the short, sharp and dangerous comers and curves. 

By widening the roads. 

By improving the drainage. 

By cutting down the hills. 

CUTTING OUT BUSHES. 

There are miles of our country roads upon which no marked 
improvement can be made until the bushes are first removed. 
Indeed, the thorough removal of these bushes would be of great 
value to the roads, in allowing the sun and wind to dry the sur- 
face early in the spring. When bushes are removed, the roots 
should be grubbed out, and both bushes and roots piled neatly 
and burned as soon as dry. Under no circumstance should 
they be thrown into the side ditches, back against the fences or 
upon adjoining land. Highway rights of way should present as 
neat an appearance as do the railroad rights of way and if the 
above suggestions are followed in performing this work and a 
little care taken in cleaning up after the work is completed our 
roadsides can gradually be made permanently attractive. 

STRAIGHTENING THE ROAD. 

There are in nearly every town, stretches of road made up of 
several short courses, and before improvement is undertaken on 
any of these, all short, sharp corners and curves should be 
eliminated as far as possible. 

Many of our roads present a crooked appearance, when in 
reality the location is a straight line, the crooks having been made 
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when the road was graded to relieve the builders from grub- 
bing out a stump or removing a boulder. If improvement is 
contemplated on a road in this condition, by all means let a 
beginning be made by straightening the grade so that the finished 
road will bear the marks of good workmanship. By the use of 
a few stakes for lining up new work, road commissioners will, 
in widening roads, be able to make use of all of the old grade 
and have a good straight road as a result. 
The following sketch may illustrate : 

^ . ^^--0 e 

Fig. I. 

The heavy lines show sides of road as now graded. A, B & 
C, are three range poles or tall stakes set in line on old grade. 
Dotted lines show sides of improved road as staked out at equal 
distances from A, B & C. Stakes should be set along these side 
lines at such points as will clearly indicate to the graders just 
where work is to be done. With a little care and practice com- 
missioners will find that good results in alignment can be 
obtained by this method. 



WIDENING THE ROAD. 

We have heard the remark that the roads are continually 
growing narrower. We have seen roads with three distinct 
ditches on each side. We presume that this condition exists, 
first on account of lack of proper supervision when the roads 
were repaired; second because the bushes had grown over the 
ditch and prevented the road machine from being run to the back 
of the original ditch ; and third on account of difficulty in get- 
ting teamsters to put their teams into the ditch. It seems to us 
that a good road commissioner would have had the bushes 
removed, told the teamsters where they must drive, and com- 
pelled them to do so or leave the work, and consequently have 
maintained the road at its full width. Roads should be at k 
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wide enough for two teams to pass each other without getting 
into the ditches or driving through the bushes. Sixteen feet is 
about as little as will comfortably accommodate two truck 
wagons. The width must be suited to the amount of traffic 
passing over the road, and must be governed by local conditions. 
A poorly drained earth road will wear better if wide, than 
when narrow, as the traffic will then be more evenly distributed 
over the surface and in consequence there will be less liability of 
the traffic forming deep ruts during the mud seasons. These 
ruts increase in depth rapidly and are exceedingly detrimental 
to any road. 

DRAINAGE. 

For three or four months in the summer season many of our 
country roads are pleasant roads to travel. During the spring 
and fall however these same roads are in many instances mires. 
To improve this condition the cause must be removed, the water 
must be kept away from them and that which falls on them 
speedily taken away. Subdrainage will keep the subsoil water 
away from the road foundations and proper crown and surface 
drainage will carry away that which falls upon their surface. 

As indicated elsewhere, we believe there is no one thing which 
will return better results for money expended on roads than will 
drainage. When we have perfect control of the water under 
and upon our roads we will have a nearly perfect road system, 
regardless of surface. Keeping water out of the foundation 
prevents frost which causes the spring mud. For different 
styles of subdrainage see specifications for State Road. Also see 

crown and surface ditches. 

» 

CUTTING DOWN HILLS. 

Next to securing perfect drainage attention should be directed 
to reducing steep grades in order that the benefits arising from 
improving other portions of the road may not be lost by the 
inability of teams to haul a full load up the grades. It should 
be determined positively that no better route can be obtained 
around the hill, before money is laid out on the hill, in permanent 
improvements, as it will probably be impossible to change the 
location after much permanent work has been done. Cutting 
CfS the tops of hills and filling at the bottom will be the only way 
Cueing grades where the old location is followed. One-half 
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of the road may be excavated and scraped out at a time, leaving 
the other half for traffic to use. The worst hill should be treated 
first and completed, before work is begun on others. 

SUGGESTIONS FOR MAINTENANCE WORK. 

In maintaining or repairing the surface of any road, filling 
depressions and ruts, material like that composing the surface 
should be used in order that a perfect union or bond between the 
old material and the new may be obtained, and the resulting 
surface be uniform. 

No one would think of repairing a macadam or crushed stone 
road with clay ; neither should surface depressions or ruts in a 
clay or other earth road be filled with stone. In the latter case 
a depression, if filled with stone will become a hard spot, on 
either side of which the travel will make a new depression, thus 
giving two depressions or mud holes in place of the original one. 

Sods and vegetable matter should not be used upon the surface 
of any road unless it be sand. On first thought it might be said 
that this material would toughen the surface, but it wears out or 
decays quickly and will never unite with the original surface. 
When sods are placed within a foot of the surface frost coming 
out of the ground causes a cleavage of the sod from the adjoin- 
ing earth over or under it thereby making open spaces for the 
accumulation of water which will cause either mires or washouts 
in the road. 

In repairing roads by use of the road machine all sods brought 
to the center of the road from the shoulders and sides should be 
raked out and carried away. The old worn out material, too, 
that has been washed from the center or surface of the road 
upon the shoulders and into the ditches is not fit to surface or 
grade a good road with ; properly it should be scraped up and 
hauled away and put on the slope of some embankment. There 
is more or less manure in the road washings and it will be good 
fertilizer to use whenever it is desired to encourage the growth 
of sods to prevent washing of slopes. 

Bringing this worn out dust and dirt upon the center of a 
road and leaving it seems to us to be about on a parallel with the 
housewife sweeping all dust and dirt from the comers and edges 
of a room into the center of the floor and leaving it to be scat- 
tered and tracked over the room again. There is not a house- 
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holder in the State of Maine who would countenance that kind 
-of house cleaning. We hope public sentiment will at no very 
distant day denounce this system of road repairing, which we 
"believe is too prevalent. 

More new material drawn upon the roads in wagons is what 
is needed and less dependence on road machine work. The 
latter is all right to grade and shape roads with, and keep them 
shaped, but as ordinarily used it simply puts upon the road 
year after year material that is more or less worn out. 

When ditches ae cleaned out, the mud taken from them 
should be cast to the back side of the ditch or loaded into wagons 
and carried away. It is a detriment to the road surface and if 
put upon it will only wash back into the ditch. 

WTien rocks are raked out of the road they should be gathered 
up and hauled away. Too often they are left beside the wheel 
rut where passing travel works them back into the road or into 
the ditch only to be handled over again. They should be 
deposited in piles outside the traveled way, but upon the road 
location, and later used in drainage work. 

SAND ROADS. 

A sand road is in its best condition to sustain traffic when it 
is moist and if no other treatment can be given it, bushes and 
trees should be grown along its sides to shade it and keep it as 
moist as possible. To this end, it is desirable to have a sand 
road no wider than is actually necessary to accommodate the 
traffic. Only slight ditches for carrying away surface water 
should be provided. 

A good treatment for a sand road is to excavate the center of 
the road with the road machine about six inches deep, making 
the bottom as even as possible. Then spread a layer of clay 
eight inches deep in the excavation, taking care to have all the 
clay of one texture and of even thickness as any variation in 
texture of material or in thickness of same will result in rough 
and uneven surface due to soft and yielding places. 

After smoothing the clay and tamping it or rolling it, about 
two inches of sand should be spread upon the surface. This 
may be harrowed in and then the surface rolled ; or it may be 
left for the travel to work into the clay. After the sand has 
united with the clay, more sand should be spread upon the sur- 
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if till f 'I pjiionih .mirf.'UT will be the result which will give excel 
|i III mili'ihiriiitM. 

< liu iiiiivIm' s|M'r;iil clirectly upon a sand road, without exca 
viiliii): ii«> iMilliiird ;ibovo, but no shoulders will then be had t< 
kii |i (lir rlay fmin workinj^ off into the side ditches and to hok 
it |iml wlii'ir il is mvdcd. under the travel. 

liMtnl nwuls inav wUo \w toniporarily improved by covering th< 
•iniliin' with .shiu|»:lc .siiavin^s, planer shavings, sawdust, or tan- 
hitil^ \Wi\K\ liMvrs. meadow hay or straw will also afford 
trinpohii \ n'lirf. It* i^rass can be grown on the surface of tKe 
imid II w ill stirn>;tluMi it materially, the roots of the grass acting 
iiQ .1 bindiM fiM the particles of sand and keeping them from 
obillmi: id»o\u and woikin*; on one another. 

\\ r nu^bt add that s;uid is used successfully as a foundation 
liM m,\\\»d,nu iM cnislu\l stone rixids in Xew Jersey and Massa- 
\ b\»M \»v It i> onix niwss^iry to shajK* the subg^rade and roll it 
IvivMv vpi>M,bn*: the uuoadanu Of course it affords excellent 
x\dsb,ot^^<v ^^t^; tins i> iho secret of ilie success of this founda- 

\ X ',;x nw; ^v;:>: >< ko:^: v;r\ :.^ civc N^s: resu'.is. I: win need 
xsv^v* x;v:.;>v ,;':ohos Ar.xV :v.,^rc CTvMvr. :hir. ar.y rther ratsra! 
x\i'\>. "vv^." :^,',N'.:Jiv,u^t \^:V. vV a *rrei: ieil ::r *. zjsj r^ad. 
^'. -w, N^ v "'■Av^o^':: rc>v.':s car. Sr fxr^^c^e^i :: i rr»S:i re ±f> 








Equipment used in Town of Bridgton for making Winter Re 
iif ilicsi; toilers whith .irt kept ;ii diffcrcni po 
Con oi rolliTS, $50.00 i-ach, Cost of r'.illing ruiids rc|)cjr(ed 1 
average jo cents per mile fur cnch storm. 
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SNOW ROADS. 

In the tables of road equipment will be found reports of the 
various devices used for handling snow. It was our intention 
to take this matter up in the early fall in a bulletin describing 
and illustrating these implements. After some little corres- 
pondence we found that it was impossible to get descriptions and 
illustrations from some of the manufacturers, and feeling that 
we must use all alike we dropped the matter entirely. 

We have, however, obtained what information we could both 
in this State and outside the Statel From this information we 
are led to believe that a rolled snow road is very satisfactory. 
The rolling must begin when there is from eight inches to a foot 
of snow on the road and each additional eight to twelve inches 
must be rolled. If side drifts are encountered they must be 
levelled. The rollers are ordinarily built twelve feet wide, thus 
making a double track road on any part of which teams can turn 
out for passing. After being compacted the snow freezes and 
becomes very solid and in consequence does not melt away as 
rapidly in the spring as does the loose snow along the sides of 
the road. On this account the traveled part of the road lasts 
longer than the sides and therefore it is not necessary to drive in 
the ditches in the spring. As the snow melts over the ditches 
first, they are ready to take care of the surface drainage instead 
of the middle of the road acting as the gutter. 

The snow must drift less, too, on a rolled road than on one 
broken out by shoveling and piling on the sides. By the latter 
method each storm drifts the road full to the height of the snow 
which has been thrown out on either side. By rolling the road, 
no snow is thrown out and consequently the drifting is less. 

It has occurred to us that at points where the snow drifts 
badly every year and considerable expense is involved in keep- 
ing the road open, some form of snow fence similar to that used 
by railroads might be effective in lessening the drifting at these 
points. 

Snow fences are rough board fences erected two or three rods 
back from the traveled way on the side of the road from which 
the snow bearing winds come. The eddy caused by the wind 
sweeping over the top of the fences drifts the snow on the lee 
side of the fence. 
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These fences are sometimes made in sections so thev can be 
moved about until the exact distance from the road for best 
restilts is found. Built in portable sections there is a heaTv base 
piece to which the post for holding boards is fastened at an ang^e 
of about 45 degrees. This post is made steady by a brace from 
it to the base piece. Boards are nailed to the posts. The fences 
should be set board side towards the wind. 

This principle of fences causing drifts is recognized in section 
63 of chapter 23. Revised Statutes 1903, which provides that 
municipal officers or road commissioners under their direction 
may take down fences to prevent the drifting of snow, but that 
they shall be put back in due season, etc. If these fences were 
placed far enough back from the road they would cause the snow- 
to drift before it reached the road. 

In this connection it may be interesting to know that in 
Ontario. Canada, a studv has been made to discover some means 
of preventing snow from drifting on highway's. They have 
become convinced that wire fences — where fences are built along 
the highways in open country — are the best means of preventing 
snow from drifting, as they afford no obstruction to the wind. 
A great many of the townships in Ontario, grant a bonus to land 
owners abutting on the highways who replace their old rail 
fences with wire, and experience has proved to these towns that 
with wire fences along the roads the cost of keeping the roads 
open in the winter is very much reduced. 





Fig. a. — The Evolution of a Country Road — a. May i8, 1904. 
[Finishing up ihc graik of ilie newly opened road.] 
I Lancaster, Practical Road Bviilding in Madison County, Ten 
arbook, U, S. Dtpl. of AgHcullurc, 1904- 
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TYPICAL ROAD IMPROVEMENT AS PRACTISED 

IN SEVERAL STATES. 



The following extract is taken from an article which was 
printed in the year book of the United States Department of 
Agriculture, 1904, under the title, " Practical Road Building in 
Madison County, Tennessee," by Sam C. Lancaster, Chief Engi- 
neer, Madison County Good Roads Commission. 

The illustrations are typical of the various steps in improved 
road building as practised nearly everywhere, and show so 
clearly the progress of the same, that they afford a valuable 
object lesson from which it is hoped the road commissioners of 
Maine may learn some points. The author's description of these 
plates and the particular construction they ;"epresent is as 
follows : 




I 

I 



--6'o'---\ — 4 (y--^-3'a'-f 



'- 20{0' f 



I 




\lnFlIls \ 

60' : 60'---^ 



■■'■-•■.5r*-»*i*i- 




,%^- 



.//C--— >^JVv 



I 



2(X 0' 

I 




■ "^^^ .4/^. 



TW. 1. StftBdard eroM seotlons of finished road. From Lanoaster, Practical Road Bolldlnff 
la Madlaon County, Tennessee, Yearbook U. 8. Dept. of Agrloaltnre, 1904. 
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CONSTRUCTION OF THE ROADS. 

A road, like every other piece of human work, is good or bad 
just in proportion to the amount of skill and ingenuity that has 
been used in its construction and maintenance. 

Many inquiries are received regarding the method of con- 
structing the roads in Madison county, and, in order to impart 
a more adequate idea of the system used, illustrations showing 
different stages of the work from start to finish are given. 
Figure i shows standard cross sections of finished road. Plate 
I, figure I, shows an old road as it appeared April 15, 1904. The 
clearing in the distant woods indicates the location of the new 
road. At this point the road was straightened and put on better 
ground. 

The grading of the road having been completed and rolled 
with a steam roller, plate I, figure 2, shows the force at work 
preparing the road for the reception of the first course of stone. 
It will be noted that the road machine in the distance, which is 
first used, and which rounds the dirt to the center, is being 
followed by a small force of laborers, who dress the surface 
accurately to lines. 

The road is again thoroughly rolled with a steam roller, as 
shown in plate II, figure i, until the surface no longer yields; 
all the depressions are filled with earth as they appear, so that 
when the road is ready for the stone the foundation on which it 
must rest is as solid as it is possible to make it. In all construc- 
tions men have learned the importance of solid foundations. If 
a road is to resist the wear to which it is subjected, the greatest 
care must be used in securing the best possible foundation. 

The first course of stone, about 4 inches in thickness, is then 
applied (see plate II, figure 2). It is of a size that will pass 
through a 3-inch ring. The stone is wet before rolling, the 
general practice being to sprinkle it thoroughly by means of a 
portable tank or wagon sprinkler of the type commonly used on 
city streets. This, however, has been found expensive, espe- 
cially during extremely hot weather, as the water evaporates 
rapidly when sprinkled on the hot stone, and it is difficult to 
haul a heavy tank of water over this coarse, loose material. 
Therefore, it was arranged to wet each wagon-load of stone as 
it passed out to the road. If hauled from the city, a convenient 
hydrant is used. In other cases a running stream is utilized. 
Where no other source of supply is available, a 3-inch well is 
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—The Evolution of a Country Road— 3. May 18, 1904. 

[Rolling Iht grade with ilie to-um sleatii roller,] 
■ancasler. Practical Road Building in Madison County, Tel 
,ec, Yearbook, U. S, Departmcni nf Aeri-'ullure, 1904. 
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Fig. a. — The Evolution of a Country Road — 4, May ig, 1934. 
I Firsi course of stone. 4 inclies tiiick. applied; now being rolled.] 
Pfom Lancaster, Practical Rosd Building in Madison County, Tco^ 
iiesscc, Yearbook, U. S, Dcparlmcni of Agriculture, 





Fig, I, — The Evolution of a Country Road — s- December 5, 1904. 
ITcain drawiiiK U lialt-s .<( ci.lton ..vcr finished road where cnly J ^ 

were drawn beforc.l 

From Liiiicuilcr, Practical Road Building in Madison County, Ten- J 

ncsscf, Yearbook. U, S. Dept. of Agriculture. 
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bored, sometimes having a depth of as much as 150 feet, and, 
with the aid of a portable gasoline or hot-air engine of, say, 
2-horsepower, all the water necessary is supplied to properly 
wet 400 cubic yards of stone per day, and also furnish water for 
steam roller, teams, etc., at a cost not exceeding $2 per day. 

In rolling the stone it should be remembered that it is best to 
first roll the edges and gradually approach the center of the road, 
as by this means the material is more thoroughly compressed and 
the crown is retained.* 

Having completed the rolling of the first course of stone, a 
second layer 2 inches thick, of a size which will pass a iJ/^-inch 
ring, is spread on as evenly as possible, being thoroughly wet 
and rolled as before. All depressions are then filled with the 
same material, and after rolling smooth, still another course is 
added, the material used being fine screenings, varying in size 
from that of a pea to the smallest particles. This last course is 
then wet and is rolled until the whole is thoroughly compacted 
and bonded into one concrete mass, having a thickness of 6 
inches at the center and 4 inches at the sides. (Plate III, fig. i.) 
Only a sufficient quantity of this fine material should be used to 
insure the filling of all voids and to properly bond the top course, 
a common error being to apply it unevenly or to an excess, which 
causes it to " pick out " in holes and wear badly. 

Care must be taken to see that the road is properly ditched 
Jmd drained, as no road can stand, however well it may be built, 
where the all-important question of drainage is neglected. An 
eminent authority has described a good road as " one with a 
tight roof and a dry cellar." 

Some of the old Roman roads, built of heavy stone and mortar, 
have a thickness of 3 feet; but the best modem road builders 
have demonstrated that it is no longer a question of how much 
is put on, but how well it is put on. 

Telford and Macadam dug sufficient stone from the old 
Roman roads throughout England and Scotland to entirely 
reconstruct them by the new methods of road building which 
have been accepted by the civilized world. They appreciated the 
importance of breaking the stone and placing it so as to cause 
the particles to wedge together. These eminent men lived before 
the introduction of our modem road machinery, which has done 
so much to facilitate the construction of roads as well as to 
increase their durability. 
3 
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ROCK CRUSHERS AND ROAD ROLLERS. 



Believing that a considerable number of towns in the State are 
more or less interested in the subject of rock crushing plants and 
road rollers, and may be contemplating the purchase of sucli 
machinery, we attempted to get from manufacturers, price lists 
and such other information, as would be of value and general 
interest in this connection. A few manufacturers complied with 
our request but the most were reluctant to do so, stating that 
prices would be submitted when called for on specific plants. A 
study of the prices paid for road machines as listed elsewhere in 
this report may throw some light on this seeming reluctance. 

Such prices as were obtained were found to correspond with 
tables printed in " Byrne's Highway Construction " by Albert 
T. Byrne, C. E., published by John Wiley and Son, New York, 
and with the kind permission of the author we copy from his 
work such tables of crushers as show prices. 

We would suggest to towns contemplating the purchase of 
such machinery that they correspond with the manufacturers, as 
a discount off list price is the rule today. Discounts generally 
vary from lo, to 25 and 5% and should go to the town and not 
the buyer. 

A study of prices paid for plants already owned in the State, 
too, will be valuable in estimating probable cost of a plant. 

There are two styles of cnisher — the jaw and the rotary. 
For preparing road building material the jaw crusher is more 
extensively used. Crushers are made both portable and station- 
ary. For most of the towns in Maine we would say a portable 
plant would be more satisfactory and economical especially 
where field stone and small boulders are abundant and well 
distributed. By the use of a portable crusher considerable 
expense of hauling raw material will be eliminated. The 
crusher can be set up near the road to be surfaced and near the 
supply of rocks so that the hauling may be reduced to the 
smallest possible amount, both to and from the crusher. 




Fig. 9— Crushing and Screening Plant. 
Ui-Kignril (fir use in small towns, and by contractors, etc., and 
arriinacd fur dclivtring LTiislitd slonc inlo carts. Has either tiirce 
»ir f'lur Ci impart mt' til Itins, Crusher, 3-Seciion Screen, Elevator,.., 
and Conveyor for carrying rcjeciioiis from Screen back to Ci 
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In selecting a site for any plant, provision must be made for a 
supply of water for the engine. If a ledge of trap rock or some 
other first quality stone for building can be found in the town it 
would be better in the long run to set up a stationary crushing 
plant at the ledge and use this rock even for quite long hauls. 
Such considerations however need to be carefully investigated 
for each individual town. A portable plant can be used for 
crushing at a ledge as well as elsewhere. 

A complete crushing plant will include elevator, screens, bins 
and the engine for running the whole. 

With an equipment as above, stone fed into the crusher, is 
mechanically screened into proper sizes and deposited in the bins 
from whence it is automatically loaded into wagons. 

Without the bins it is necessary to load by hand which mate- 
rially adds to the cost of the stone. 

Through the courtesy of Farrel Foundry and Machine Co., 
Earle C. Bacon, Engineer, Havemeyer Building, 26 Cortlandt 
St., New York, we are able to present figure 2, cut of rock 
crushing plant with screens and bins, in operation ; also figures 
3 and 4, showing various arrangements of portable plants, with- 
out, and with bins. 

It should be remembered that a rock crusher prepares material 
for surfacing roads. It does not and cannot build them. To 
properly build a road of crushed rock a road roller is essential. 

It will shape and consolidate the subgjade which is necessary 
for best results and prevent the stone from mixing with the earth 
and becoming lost. 

It will consolidate the surfacing material— crushed stone or 
gravel — as soon as spread; making a road that will not rut 
under traffic and making a tight roof that will turn surface water 
into the ditches and prevent it from penetrating into the subsoil 
under the surface. 

A steam roller is also useful for finishing and compacting any 
kind of a road. 

It can be used as a traction engine to draw a road machine in 
place of horses at a lower cost. It can work upon the center of 
the road, using a chain for connecting with the road machine 
which can then be worked in the ditch regardless of any driver. 

Rollers are made in two general styles — ahorse rollers and 
steam rollers. 
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The horse roller costs less to buy, more to operate per day, 
and does not give as good results as can be obtained by using a 
steam roller. On account of being lighter it takes longer to 
thoroughly roll any given piece of road, and the feet of the horses 
drawing it are continually loosening and breaking up the surface 
which has already been rolled. 

The weight of horse rollers varies from two to ten tons. In 
general the price is about $100 per ton. 

There are many makes of steam rollers. They will do all the 
work of a horse roller and do it in a more satisfactory manner. 
Reference to the statement of steam rollers owned in the State, 
with prices paid will give a fair idea as to their cost. 

In general it may be said that a good rock crushing plant, hav- 
ing a daily capacity of 75 to 100 tons, can be bought complete 
with engine to run it for $1,700 to $2,000. 

A 6 ton horse roller will cost about $500 or $600. A 10 ton 
steam roller will cost in the vicinity of $3,000. 

It has occurred to us that it might be feasible for two, three 
or four adjoining towns to buy a plant jointly. 

To get the largest return from an investment of this kind the 
machinery should be run as nearly constantly as possible. 
Hardly any town would be able to use a plant all the time and as 
stone can be crushed at any and all seasons of the year several 
towns owning a portable plant would be able to keep it in opera- 
tion most of the time. Of course this would necessitate some 
extra handling and storing of the crushed stone until the proper 
season for putting it on the roads, but it could be hauled to the 
road in the winter and deposited in piles along the sides and we 
believe hauling could be done cheaper then than in the summer. 
In this connection we might add that there*are probably towns in 
which, during the winter, gravel could be obtained from river 
banks and other places which are inaccessible in the summer. 

Before any town purchases a rock crusher, it should be first 
ascertained that an abundant supply of suitable stone is to be 
had at not too great an expense. The Office of Public Road 
Inquiries at Washington, D. C, have a laboratory equipped for 
testing samples of stone and will test and report on any road 
material sent them. 




Pig. 3 — Crusher with Three Section Screen. 

5h<iwing CrnsluT iiilh Three Seclioii Screen for tempiirary use. 

Crushed stone in three sizes, tii he removed friini compartments 
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CRU8HBRS. 
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Table of the Usual Dimensions, Weig:!!!, Price, etc., of -Steel- 
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TABLES OF RETURNS FROM TOWNS. 



Table i. Mileage, classes and condition of highways in the 
cities, towns and plantations of the State, with appropriations, 
and expenditures for same; general tax rate and tax rate for 
highway purposes ; also term of service of road commissioner. 

Table 2. Highway equipment, road building materials, etc., 
in the several towns of the State. 



EXPLANATION OF TABLES. 

Tables i and 2 have been compiled from answers received to 
the following questions, a set of which was sent to the officers of 
each city, town and plantation in the State ; and from returns by 
the county commissioners for plantations and unorganized 
townships in which they assess and direct the expediture of 
road taxes. 

For a few towns and cities, and the townships in two counties 
the returns were made up in this office from such data as we 
could collect from town and county reports in the State Library 
and by scaling maps for road mileage. 

Questions sent to tozvns. 

Name of town or city making this report ; county ; name of 
officer; official title; name of road commissioner; how many 

• 

years has he served? number of miles of road in township; 
number of miles of village or city streets ; average width of same 
shoulder to shoulder, or curb to curb ; number of miles of coun- 
try roads; average width of same from shoulder to shoulder; 
number of miles of gravel road, condition ; number of miles of 
dirt road, condition ; number of miles of granite block pave- 
ment, width, cost per square yard; number of miles of 
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macadam road, depth, width, cost per square yard. If you 
have other classes of road please' write us statement of number 
of miles of each kind. 

Give general appropriation for Roads, Bridges, Sidewalks, 
For year 1901, 
" " 1902, 

" " 1903, 

" " 1904, 

" " 1905. 
Please give actual expenditure for each item above, 

For year 190 1, 

" " 1902, 

" " 1903, 
" " 1904. 

Does town own road machine? If so, when purchased? 
Kind — ^name of maker? Cost? Do you use same and if so do 
you get satisfactory results? How much does it cost to run 
machine per day ? How much road do you turnpike in one day 
on an average at above cost? Does use of road machine have 
tendency to make the roads narrower each year? How many 
years on an average will a road that has been turnpiked with 
machine stand before it has to be turnpiked again ? Do you use 
road machine for smoothing surface of road ? 

Does town own road roller? Is it steam or horse? What 
make and pattern? Weight and cost? When purchased? Do 
you use same? What does it cost to run per day? 

If you use special equipment for handling snow please write 
brief description of same. If possible please give your bill for 
handling snow, each year — 1901-02-03-04. 

Does town own rock crusher? What make, size and cost? 
When purchased? Own elevator? Height and cost? Own 
screens? Kinds and how many sizes? Own bins? Cost of 
plant complete? Cost to run per day? How many tons daily 
capacity? Is plant portable or stationary? Does town own 
ledge ? Is it good ? Does town buy rock ? At what price ? 

Does town own gravel pit or pits ? If so, how many ? What 
is the character of material? If all kinds are found in pit please 
give statement as to depth of each kind of material. Does town 
buy gravel? If so what price per one-horse or two-horse load? 
Average haul of gravel from pit to road, in feet ? Do you think 
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there are gravel pits in your town not opened ? Have you evei 
prospected for gravel? Describe briefly the nature of the best 
surfacing material that you use in your town, stating source. 
available supply and, if you can, cost of same on road. 

RECAPITULATION OF TABLE I. 

Road Mileage. 

It will be seen by the recapitulation of table I, that there is a 
total of 25,530 m'iles of all classes of roads and streets in the 
State. 

The mileage of village and city streets is returned as 1,353 ; of 
country roads 23489. These two figures do not balance the total 
mileage. The discrepancy occurs because several municipalities 
have not made classification, and their mileage appears only in 
the column of total miles. 

The reports also show that there are 2,238 miles of gravel 
roads ; 22 miles of granite block pavement ; 65 miles of macadam 
streets; and 21,991 miles of dirt roads. This shows that for a 
long time to come, dirt roads will be a large factor in our public 
roads system and that the proper construction and maintenance 
of these roads must command attention. 

Road Accounting. 

Our questions asked to have appropriations and expenditures 
classified as to roads, bridges and sidewalks. In giving this 
information 343 towns gave only one amount and stated that 
no classification was kept of these several expenditures — that one 
general appropriation was made and one general account was 
kept which showed only to whom money had been paid. 

Thirty-five of the towns reported separate appropriations for 
each of the items; 51 towns showed separate appropriations for 
roads and bridges and nothing for sidewalks and 45 reported a 
joint appropriation for roads and bridges with a separate appro- 
priation for sidewalks. 

In making this division of answers we have put into some one 
of the classifications of towns making divided appropriations 
every town that reports such an appropriation for any one of the 
last five years — for example, of the 45 towns making one appro- 
priation for roads and bridges and another for sidewalks, less 
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than half have made an appropriation for sidewalks each of the 
five years ; many showing special appropriation for only one year. 
The same is true of the other groups of towns. 

Accordingly it was thought best for purposes of comparison 
to put all appropriations of the several towns into one lump sum 
and to figure the resulting amounts as the appropriation for high- 
wavs. This has been done and will be found in the table. We 
nave also figured the rate of taxation for highway purposes on 
the basis of valuations and appropriations for 1904. It appears 
to us that this rate of taxation is the true measure of the burden 
of maintaining the public ways in each town, and should be used 
in- making comparisons. 

Road Expenditures, 

Upon these roads, including bridges and sidewalks, an average 
annual expenditure of $1,377,196.14 has been made for the past 
five years. Deducting $282,004.79, the average annual expense 
on account of snow, leaves $1,095,191.35 as the yearly expense of 
maintaining our highways including bridges and sidewalks. 

This amount is sufficient to build over 200 miles of macadam 
road per annum. If but 25 per cent of this amount were ex- 
pended for permanent improvement, the result would be an aver- 
age of 50 miles of macadam road per annum in this State, 
and we would then be making some advancement toward per- 
manent roads. There is no prospect of the road appropriations 
being less during the next five years, than they were in the last 
five. Is it not well to consider whether we should devote some 
portion of the annual appropriation, for example 25 per cent, to 
doing permanent work. If appropriations for the next five years 
shall be equal to those of the last five, and 25 per cent of the 
amount should be expended permanently, we should find our- 
selves as a State at the end of that period, with 250 miles of 
permanently improved road. The increased expenditure on 
account of State roads, that may be expected during the next 
five years, would probably add another 100 miles. 

It is time the people of the State of Maine should decide 
whether they will continue to put over one million of dollars per 
annum into mud, or whether they will take some stand which 
will give them a good start on a system of permanent roads. 
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It is interesting while looking at the table of expenditures to 
make the following comparisons. 



Table of Comparisons. 





• 

9 




*» 


• 


tf 




oc 




9 

5 


>» 


%4 


a 


O 


9 


00 

S 



f> • O 



"3 
tf ® e 

HosS 



Miles of road 

Percentage of total mtleage In State 

Total appropriations for highway purposes 

Per cent of total appropriations in State 

Average appropriation per naile 

Or cities appropriate 7 times as mnota per 
mile as rest of State. 

Total expenditures fur highway purposes 

Percentage of total expenditures in State 

Average expenditure per mile 

Or eitfes expenii 6.77 times as much per 
mile as rest of State. 

Total expenditures for snow 

Average expenditure for snow per mile 

Percentage of highway expense used forsaow. 

Valuation 

Percentage of total valuation for State 

Average tax rate for road purposes on the basis 

of appropriation 

Combined population 

Percentage of population in State served by 

roads 



$460,82o!47 

84.7% 

|28S.tS 



$490.026. 11 

85.0% 

$254.M 



$66,806.63 
$29.08 

$186,666,799 
41.8% 

.0038 
224,828 



82.6% 



28,698.68 

92.4% 

$849,086.69 

65.8% 

$86.96 



$886,670.08 



$226,696.27 

$9.66 

26.4% 

$189,777,624 

68.2% 

.00447 
467,276 

67.6% 



26.629.09 

$1.299.906!o6 

$60^ 



$1,877,196.14 



$282,004.79 

$11.06 

20.48% 

$826,844.80 

100% 

.00893 
092,096 

100% 



7Vr;/i of Office of Road Commissioners. 

From the returns to above question it is found that there are 
194 road commissioners serving their first year; 96 serving their 
second year; 81 their third year; 28 their fourth year; 24 their 
fifth year; 13 their sixth; 11 their seventh; 5 their eighth; 5 
their ninth ; 5 their tenth ; 2 their eleventh ; 2 their twelfth ; I his 
fifteenth; i his seventeenth; i his twentieth; and i his twenty- 
second year; the average term of service of all these commis- 
sioners being 2 68-100 years. 

These figures compiled after our discussion of this point was 
written, only serve to strengthen our belief that towns should 
consider seriously the importance of selecting and keeping in 
office as road commissioner, the best available man. 
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RECAPITULATION OF TABLE 2. 

Gravel and Gravel Pits. 

Of the 474 municipalities that assess and expend their own 
road money, no own gravel pits, and 243 buy gravel for high- 
way purposes. 

The prices paid vary from one cent to forty cents for double 
loads. Several of the smaller towns report that they buy what 
gravel they use at a stated price for the season, which varies in 
the several towns from five to twenty-five dollars. Returns from 
156 of the 208 towns definitely stating price per load paid, indi- 
cate that they pay not over five cents single and ten cents double 
load for their gravel. 

Prospecting for Gravel. 

One hundred and twenty-six towns report that they have pros- 
pected for gravel ; 256 say that they have not ; while the remain- 
der make no answer. 

Pits Not Opened. 

From 267 towns we get reports that they have pits not opened ; 
86 towns report that they have no gravel in the town; 28 are 
doubtful, while the remainder make no answer. 



Best Surfacing Materiai. 

In answer to this question, 183 towns report the use of gravel, 
and 54 others, gravel mixed with other materials. This gravel 
includes all varieties as — beach gravel on the.seacoast, stream or 
river gravel inland, pin gravel, and gravel from horsebacks. 

Fifty-three towns report the use of the dirt by the roadside for 
surfacing. 

Of the other surfacing materials the reports show the follow- 
ing : 24 towns use gravel and clay ; 20 use gravel and loam ; i 
uses clay with coat of gravel, gravel on sand over swamp ; 3 use 
gravel and crushed rocks; 2 use gravel and sand; 3 use beach 
gravel and clam shells ; 19 use crushed rocks ; 4 use loam ; 6 use 
"hard pan ;" 5 use coal ashes ; 2 use loam and clay ; 3 use rotten 
stone ; 4 use clay on sand and sand on clay ; 2 use sand (all they 
have in town) ; i uses marl ; 2 use slate chips ; and i uses feld- 
spar chips^ 
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Road Machines. 

Four hundred and fifty-five towns own their road machines, 
while ten others hire or borrow from the county commissioners 
of their counties. 

The total number of road machines reported in use is 552, rep- 
resenting a total investment of $96,719.97. The several makes, 
number of each in use, with highest and lowest price paid is as 
follows : 

American Champion, 327, from $125 to $375. 

Western Reversible, 41, from $110 to $350. 

Austin-Western, 5, from $200 to $235. 

Austin, 12, from $210 to $350. 

Climax, 57, from $125 to $275. 

Victor, 16, from $150 to $350. 

Acme, 10, from $200 to $235. 

Indiana Reversible of Fort Wayne, 7, from $165 to $250. 

National Reversible, 4, from $100 to $205. 

Buckeye, 2, $250 each. 

Aurora, 2, from $210 to $225. 

Eureka, i, $150. 

Great Western, i, $200. 

McCormick, i, $250. 

Penrock, i, $250. 

Patten, i, $250. 

Machines no name reported, 64. 

One town reports "price confidential." 

In view of above, we would suggest that towns, before pur- 
chasing additional equipment or machinery of any description, 
make a thorough investigation of prices, and relative merits of 
all equipment or machinery of the class to be purchased, before 
placing an order. Some of the above low prices may be on 
account of turning in old machines as part payment for new ones. 
Again the price of raw material varies from time to time. 

What Is the Cost of Operation Per Day? 

Replies to the above question speak for themselves and are 
valuable for purposes of comparison and for the average which 
they show. We understand of course the great variety of ele- 
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ments that have to be considered in making any such comparison, 
the differences in soils, differences in character of work done, 
etc., but we feel that when the individual replies to this question 
are carefully looked over in connection with the corresponding 
replies to the next, " miles tumpiked per day " and other ques- 
tions governed by it, some valuable points will be learned. The 
replies vary from $2.00 per day to $35.00, and an average of 
the replies obtained is $10.42. 

Miles Tumpiked Per Day. 

Replies vary from one-twelfth of a mile to four miles, while 
the methods vary from the thorough making over of the road to 
the mere smoothing up of the old surface. 

Three hundred and seventy-three definite replies were received 
while 31 could not estimate; the average of the former is .842 
of a mile. 

When we consider this figure — the average of 373 estimated 
averages in connection with the average cost per day for opera- 
tion, $10.42, which is the average of 420 replies, it would seem 
that these figures should mean something. 

Durability of Turnpiking. 

To this question 385 replies were received. Three hundred 
and forty-seven answers gave the time in years that tumpiking 
would last ; this time ranging from 20 years to "until fall rains," 
the average of all replies being four years and eight months. 

The other 38 show more or less caution by qualifying their 
answers as follows : "Many years if built right ;" "two years if 
hot graveled;" "depends on soil;" "short time, roads too nar- 
row ;" "unanswerable," etc. 

Of course our idea was to obtain an estimate of the average 
durability. 

Does Use of Road Machine Have Tendency to Make Roads 

Narrower? 

In answer to the above question, 437 replies were received, of 
which 204 answered simply "yes," while 35 qualified their replies 
as follows : "Yes, formerly ;" "yes, but need not ;" "yes, on cross 
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roads ;" "too much so ;" "yes, unless bushes are cut." One him- 
dred and thirty-seven replied "no," while 57 qualified their 

replies as follows: "No, a narrow man makes a narrow road, 
machine not to blame;" "no, human nature to blame, not 
machine;'' "not if properly handled;" "no, depends on com- 
missioner \* "no, road widened ;" "no, depends on driver ;" "not 
now, go to back of ditch;" "not if commissioner does his 
duty," etc. 

Taking the replies all together, 239 town officials indicate that 
in their experience the tendency was towards narrowing and 
194 others testify to the contrary, while five express themselves 
as in doubt. 

Do You Use Road Machine to Sfnooth Road? 

Four hundred and forty-four replies received. Three hun- 
dred and seventy-eight answer "yes ;" 38 use it at certain times 
or for certain places; 26 answer "no;" one, "not with good 

results;" and one, "no, use men." 

Are Results From Using Road Machine Satisfactory? 

The officials of 22 towns answer "no," while 14 express doubt 
by such answers as, "machine worn out," "doubtful," "not fully," 
and "not used this year," while on the other hand 361 answer 
**yes," and 44 others reply as follows : "Quite good," "when used 
right," "fairly," "in some cases," "yes, for dirt," etc. 

What we wished to show by this question was the concensus 
of opinion in regard to the use of the machine as to whether sat- 
isfactory or unsatisfactory results were obtained. 

Four hundred and five replies indicate that results are satis- 
factory, and 36 that results are not. 

We would suggest that in our opinion road machines, when 
properly used, will give satisfactory results. 

Give Special Snow Equipment. 

The officers of 127 towns report such equipment with a total 
of 245 separate pieces ; of these we find 1 18 to be snow rollers ; 
17 to be the old triangle and the balance — no — to be varied 
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forms of the snow plough, brief descriptions of a part of which, 
together with names of makers, will be found in the tables. 

The remaining towns either report no special equipment or 
fail to report anything ; we assume in a majority of cases they use 
the triangle or sled with "way stick." 
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Average tax rate for road purposes, for oounty, on basis of valuation for 1904 

• Scaled map for road mileage. 
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Mileage, Classea and Condition 

TOBK 
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Alfred 

Berwick 

Biddeford 

Buxton 

Cornish 

Dayton 

Eliot 

Hollls 
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Kennebunk 

Kltter>' 

Lebanon 
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Average tax rate for road purposes, for county, on basis of valuation for 1904 
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of Hlghwaya, Bxpendltures, etc. 
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OF TABX.B No. 
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TABLS 

UUeaKC, Claases and Condltloa 

THE TWKNTT VITIB8 
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No. I— A. 
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COMMISSIONER OP HIGHWAYS. 



TABIDS No. z-B. 

Cities and Towns Reporting: Granite and Macadam PaYementa. 
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* $2.00-12.25 with cement Joints. 



Highway Equipment, Road Building 

Materials, etc. 



COMMISSIONER OF HICBWAYS. 
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COMMISSIONER OF HIGHWAYS. 

Ho. 4. 

etc., in the Several Towns of the State. 
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S 
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COUMISSIONER OF HICHWAYS; 



etc., la the Several Towns of the State. 

COUNTY. 



eiTB nnmber. klndt 
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1 
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WOO 

• at 
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. I rol'a.S brsKks. 



■r Alold A.C.,1 



area . 

1 Yea. 

I No... 

. . . Yes . 

.o t Yes . 



; w.—Weatem; T.— Victor; C 
■ B.— Eureka. 



ICIIM.. 

1 A. C, noi 

lA.CON 



Co. Com. fanilih .. 
Cn, Com. fomlBb .. 

lA.CI 



!No... Y 
.. Ybs . T 



. Roller, break) 
7 Holly plow! 



LO Cliamplon: W. B.— Wealern BeTenlble; 
-,A.-*»onie. •ShorMB.Amea. IBUly*'- 
panjr wttb two otber plsntatioDi 



, B.— Cndlana Bare 
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Highway Bqalpmeiit, &(Mtd BnlldlnK Katexlalt, 

HAHCOCK 



Towns. 


It 
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If 


la 


1 

=1 
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III 
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1 

IS 
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Y8B. 


g- 
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ISJKI: 
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No,.. 
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rD;''!.°: 












1; 
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Mlied 
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atnnechlp*... 
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etc., In the Serecal Towns of the State. 

COCNTT. 
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i 
J- 
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II 


ii 
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S3 


1 
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III 


II 
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Si 


Give special 

eqalpment. 




110 a 

ISM 

no 00 to 11 01 

BU toll 00 
IW 
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IS oo to 10 01 
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B« 

so« 

IS 

10 M 
IB 00 


1 

1 
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n 

i 

1 


i' 

T09, 

?£■■ 
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Tes. 
Yea. 

Yei! 
Tm. 
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Yes. 


Y«B 

s 

Yes 

Yea 

Yes. 

a 
fi:- 

rea. 

[S: 

Iv.: 

Yei'; 


Ye.. 

Yea. 

SI: 

Vea. 
Yea. 
Yes. 

Yes: 

1: 

Yea. 
Yea. 

fS: 

Yes . 

Yea . 

K: 
?.T,: 

Yci. 

S; 

T«B. 








new A.c.tatmmio. 
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A.C..>W)ekoh 
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WheelT plowa. 
OsKOod plow. 
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«MiDMbl<>e.»0 




t to] 


< 




.ti£:T :;;:;:■ :::- 
























"»! 






in 00 

10 00 

800 
8 00 to 10 00 

BOO 
800 
7 SO 

11 DO 

iiaou 


1 
















s toio 
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Albion 

Aturasta 

Bclirr»de 

BentOD 

Chelsea 

Cblna 

Clinton 

Farm ingil ale... 

Fayette 

Gar\liner 

Hallowell 

LltchfleM 

MancheMer — 

Monmonth 

Aft. Temon — 

Oaklaml 

nttston 
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Beadfleld 
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Vassaiboro 
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Waierrille 

1^ ayne. ......... 

We«t Ganllner. 

flindsor 

VTlnslow 
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So... 
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1 Bocky 
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lue D Tea 
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SK'pery««r. Te« 
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Te« 
Tea 
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GimTel. 
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GraTel. 
Gimrel. 
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So. 
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No.. 
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No.. 
Tea 
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Tea 
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lucS.,dte D. 

lOc u 
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PUOCTATIOir. 

Unity No. 



. GrareK 

Grarel. 

. Grarel. 

>, Grarel. 



>«■•■• 



IcD No.. .'No. 

I I I 



Grarel. 



• No report recelre^l from Angasta or Gardiner. 
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lA. (;.--Am«ri«>nCbamploniC~Clli>iax; T.~Tlatori W. R.-WeiMmBeTentbU; 
A.W — AiuUii WoBtern; W — ffeatern; Ao.— Aome; N. K.— N»llon»l Bevenlblei 
I.B.— IndluiaBeverslblei Mew W.— New WeBtem. 

■ No leport reeelved Irom Augueta or Qftrdlu«T. 
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etc., in the Several Towns of the State. 

COUNTY. 



Give number, kind ( 
and cost of road ma- 
chines. 



•a 

u 

9U 



Give miles 
tumplked per day. 


Give durability of 
turn piking. 


Does use of machine 
have tendency to 
narrow roads? 


Does town use 
machine for 
smoothing surface? 


Are results from 
use satisfactory? 



Give special 

snow 
equipment. 



A.C..t975 

A.CmSSM 

A.C..fl85eaeb 

.IS13JW 

A.C 

A. C, SStf 

Ac.faoo 

A. Cm 1210 

ACm tttft 

A.C. 1235. 

A.C.,|175 

.nil 

A. C*i (285 ............ 

W.R 

W.B.,$175:lA.C..t226 

Great W.. $960 

W. 1 An. 8225 

Ac., $236 

N. B., $200 

W. R.,$2ao 

A.C. $250 

lleC,2B., $250 each.. 



A. C, 8185-$200 

A. C., $S2S 

,1200 



C. $200 each. 

W.B 

A. C., $25$. .. 
C 



A. C*, 

W.R 

C, $225; Iff., $225 
C, $225 



IP. $250 

Hire for 1 day. 
ISdhaod. $50.. 



$10 00 



16 00 

10 00 

18 00 

16 00 

16 00 

• 00 

16 00 

10 00 

7 00 

7 60 



10 0$ 
18 00 



|tO ) 



20 00 
Iff 00 
16 00 

15 00 
8 00 
7 60 
7 00 

16 00 
16 00 



800 to 



16 00 

22 00 

• 00 

16 1 

17 00 
$ 00 

10 00 
12 00 



$20 
10 50 
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8 

4tO 6 
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8to 6 



Ito 8 

3 

Ito 10 



Sto& 
8 

2to 6 
1 
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3 to 10 
6 
2 

2tO 3 



8 

1 

Ito 6 
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Ye"i 

No.. 

Yes 

Yes 

No.. 
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No... 
So... 
No... 
Yes . 
Yes . 
Yes . 
No... 
No.. . 
No... 
Yes . 
Yes . 
Yes. 
No... 
No... 
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No.. . 
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Yes . 
No... 
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Yes . 
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. lYes . 
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No.., 
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Yea . 
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No... 
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Ye9 

No.. 

Yes 

Yes 

Yes 

Yes , 
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No.. 
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Yes 



Yes 
No.. 
No.. 
Yes 



Yes . 
Yes . 



Yes. 
Yes . 
Yes . 
No. . . 
Yes . 
Yes . 
Fair. 
Yes. 
Yes . 
Fair. 
Yes . 
Yes . 
Yes. 
Yes . 
Yes . 



Yes . 
Yes. 
Yes . 
Yes . 
Yes . 
Yes . 
Yes. 
Yes. 
Yes. 
Yes . 

Yes . 
Fair. 
Yes . 
No... 
Yes . 
Yes . 
Yes . 
No... 



Yes . 
Yes . 



2 rollers. 



Rollers. 
3 rollers. 

'2 rollers. 
No. 

No. 

Triangle. 

'None. 

i6 Hap. rollers. 

Road machine 
No. 

Rollers. 

7 Holden brk's 

Triangle. 



1 roller. 

Roller. 

No. 

6 rollers. 

3-traok plow. 

8 rollers. 



Roller. 



f A. C.'-Ameiiomn Cbamplon; Ac—Acme; W. R.— Western Reversible: W.— 
Western; Ao.>Aarora; McC— McCormlck ; B.— Buckeye; C^-Climax; P.—Pen- 
rock. 



St;s^Ovj4 
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etc., in the Several Towns of the State. 



COUNTY. 



Give number, kind} 
and cost of road ma- 
chines. 
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A. c, $iw . 

W.R.,1140 

A.C 

A.C.,t27«. 

A.C 

A.C, 1266. 
V..«150.... 
A. C, 9i36 . 
A.CtSOO. 
A. CtSOO. 
W. R., tSOO 
W. B«, $32S 
A. C. $iSO . 
A. O.. 1210 . 



A.C, $200 

C.,i200 

A.C, $225 

A.C, ftiS 

A.C 

A.C. $206 

A.C. $215 

A.C, $225 

A.C. $200 

A. C.. $285 

A.C. $221 

new A.C. $100 

A.C. $210 

A.C. $225 

A.C 

v., $225 

v.. $225 or $250 

A. C. $225 

A. C., $175 

A.C 

A. C.. $225 each 

A.C..$286 



A.C. $250. 
A. Cm $215. 
No. 
A. C, $200. 



A.C 
A.C 



A.C..$205;]N.B..$U0 

A.C 

A. Cm $S10 
old A.C. 
A.C. MO each 
A. C. $216 
A. C*. 



$10 00 

12 00 

8 00 

$12 00 to 15 UO 

7 00 

lUOO 

too 

15 00 
10 00... 
12 00 
10 00 to 15 00 
10 00 
15 00 
18 00 



ktoll 



5y 

to 10 

1 



ito 



15 00 
14 UO 
11 75 



12 75 
16 50 



to5 
to4 
to 6 
toS 

6 

8 to4 

1 to8 

8 to 10 



4 
2 
6 
8 



1 



12 60 

6 00 

10 00 

16 00 

10 00 to 12 00 
lOOOi 
16 00, 
10 00 
10 00! 

6 00 to 9 uo; 



• • • • • 



10 



Yes 

Yes 

Yes 

Yes 

Yes 

No.. 

No.. 

No.. 

Yes 

Yes 

Yes 

Yes 

No.. 

No.. 

Yes 
Yes 
Yes 



Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No.. 
Yes 



to 10 
10 



4 

k 
to 15 



12 00 


1 


15 00 


1 


15 00 to 18 00 




14 75 


i 


7 50 


2 


9 00 


i 


860 


15 50 




10 00 


• ••••• 


15 00 


1 


14 00 


1 

1 


10 00 


12 00 to 15 00 




800 




14 00 




10 00 




750 


1 


15 00 




100 





6 to 8 
6 to 10 

10 
10 

1 

5 



I • • • • 



10 to 15 



No.. 

No.. 

Yes 

Yfs 

Yes 

Yes 

No.. 

Yes 

No.. 



Yes 
Yes 
Yes 
Yes 
No.. 
Yes 
No.. 
No.. 



Yes 
Yes 
Yes 
>Yes 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No.. 

Ye<t 

Yen 

Yes 

Yes 

Yes 

Yes 

Yes 



Yes 
No.. 

No.. 



Yes 
Yes 

Yes 



Yes . Y«s 



Yes 

No... 

So... 

No... 

No... 

Yes. 

No... 

No... 

No... 

No... 



Yes . 
Yes . 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes . 
Yes. 



II 

.i* 08 
O • 

2® 
< js 



Yes . 
Yes . 
Fair. 

Yes . 
Yes. 
Yes . 
Yes . 
Yes . 
Yes . 
Yes . 
Yes . 
No. 
Yes . 

Yes . 
Yes . 
Yes. 
Yes . 
Yes . 
Yes . 
Pair. 
Yes . 
Yes. 
Yes . 
Yes . 
Yes . 
Yes . 
Yes . 
Yes . 
Kftir. 
Yes . 
Yes . 
Yes . 
No... 
Yes . 
Yes . 

Yes. 
Yes. 

Yes . 
Yes . 
Y'es . 



Give special 

snow 
equipment. 



No. 

2 plows. 
No. 



No. 



No. 
No. 

Plow. 

No. 



No. 



No. 
No. 



Roller. 

2-track plow. 
Trlanfirle. 
Trlanifle. 



f A. C.— Ameriean Champion; W. 
Climax; N. B.— National BeTertible. 



R.~ Western Reversible; V.— Victor; C— 



COMMISSIONER OF HIGHWAYS. 



Highway Bqnlpmeat, Road BnUdiBg Xatetlala, 

PBNOBBCOT 



Towns. 
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it 
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ill 
PJ 


it 


si 
it 
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II 
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No 

Oo S.. SOc D. 
« 8., lOo D. . 
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Tei . 
So... 
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Drew^^'**""':. - , 
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W 
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Kocfcy 












StmoTVllla . . . 

























fI8CATAQOI8 



Abbol 


No... 


ii«ty.. :::::: 








coiiiiiniiii' 


mSKm:::.;;:::::::::; 




ii::: 
£: 

No... 
No... 
No. . 

Ko'.V. 


1: 

So!:: 
S: 

111: 

r«s. 






PlDgnTal...- 






fSSoiv.:::::::::::::::: 




'BMiiptar.. 




vr ' 


8«ii(ly 


iJS ::::::::: 

Tea. ISlo D 










' 


B»cky 






Mateoblpa... 


OrneTllle 


nI::! 


Miied:;;;;. 


;::::::::: 


ISIJ"'""' 














5iSi&-"-"""" 


iif" 








No 






Plihtaviom. 


No!;: 






S.:: 




Elllottavllle 

ssrjB 

















COMMISSIONKR OF HIGHWAYS. 



etc., In the Several Towns of the State. 

CX>[;!)T Y— COBC ludkd. 
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B« 
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11 




s; 












ilf 






chlnea. 


U 


?-: 


SS3 


^5 


eqolpment. 




II 


>E 


|£ 


III 


III 


II 




A C NIS 


n>n 






Nn 


Tub 






































































1A.C..ISM 






, 


T.<» 


YflH 








WOO 


1 




le«. 






































2-trMk plow. 


Aire one 




J 











1 W. B.-Westam ReTaralbls; U.— Climax; 1 



i Am. CbBiDp., nit 
Am. Cb , KiS, Sd QMd 
1 Amerloao CbamniAi 
1 Am. Cbamp..tm 



.mp..>39a 

mp.. noo 



Tea. 


Yea 






























































Ye«. 


Yes 


Tea . 


Yes 



Uach1n« kDU«. 
81ml ■n'ltb w'gi. 
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COMMISSIONER OF HIGHWAYS. 



Highway Equipment, Road Building Kateriala, 

SAGADAHOC 



Towns. 



Arrowsic 

Bath 

Bowdoln 

Bowdoinham 
Georgetown . 

Perkins 

Phippsbnrg . . 
Ulchmond — 

Topsbam 

West Bath.... 
Woolwich — 



Ocv. 

cS 

► a 



t 



u 
v 

*» 

o 

A 08 



^ a .08 





<»- 




5i 


|4 

o 


SS 


town 
pected 1 
el? 


there pi 
1 not op 




2S 


So.^ 


<s 



SB 

•5 

±^ 

9 « 



No. 

No. 
No. 
No. 
No. 



No. 
No. 
No. 
No. 



1 



Loamy .. 



Yes 
SoD 



8c8 

ftc 8., 10c D.. 

10 to 30c 

10c D 

lOc D 



Yes. 
No... 



No... 



Yes 
Yes 



No.. 
Yes 



Yes .'Yes 



Yes . 
No... 



Yes. 



Yes 
Yes 



Yes 



Gravel 

Feldsp'rohlpt 

Grarel 

Gravel 



Gravel. 
Gravel. 



Gravel. 



• No report received from Bath, f Ifi to :eSc 8.. iO to 60c D. 



No.. 
No.. 
No.. 
No.. 
No.. 
YeM 
No.. 
No.. 



Anson 

Athens 

Bingham 

Cambridge 

Canaan 

Concord 

Com ville 

Detroit 

Embden 

Fairfield 

Harmooy 

llartland 

Bladisoii 

Mercer 

Moscow .. .. 

New Portland 

Norridge wock 

Palmyra , No. 

No. 

No. 



Mixed 



No. 
No. 
No. 
No. 
No. 
No. 
No. 



Mixed 



Pittsfield 
Ripley 

St. Albans |No. 

Smithfleld No. 

Skowhegan No. 

Solon 'No. 

Starks .No. 

Plamtationh. 

Bigelow ;No. 

Brighton No. 

Carratank ,No. 

Dead River 

Dennistown 

Flagstaff No. 

Highland No. 

Jacknian ,No. 

Lexington > 

Mayfleld No. 

Moose River No. 

Pleasant Ridge No. 

The Forks 

West Forks 



lOc O 

No 

fio 8.. lOc D. 

No 

No 

*^ \J •••••••••< 

4^ \J •••• •••••■ 

lOc D 

IOC D 

No 

•2ftc D 

No 

No 



5c 8.. 10c D 

No 

.He D.. 

ftc 8.. 10c D 
No 



• • • • 



llOc D. 
!No.... 



Yes 
No. . 
No. . 



No... 
No. . . 
No... 
No... 
Yes . 



No... 
No... 
No. . . 
No... 
Yes . 
Yes. 



No... 
No.. . 
No... 



No.. 
Yes 
Yes 



No... 
No... 
No... 
Yes . 
Yes. 
Yes . 
No... 
Yes . 



SOMERSET 

Gravel 

dlate ledge ... 



Gravel. 



Common soil. 

Gravel 

Gravel 



Gravel. 
Gravel. 



Yes .JGravel 

Yes . Claj' or sand 
No... Gravel. 
Yes . 
No... Gravel. 



No.. 

Yes . No surfacing 



No... 



No 

No 

Ic8..2c D. 



iNo... 
ific i>. 



• • • • I 



No. 



No. 



Yes .Gravel. 



Yes ..Gravel. 



No.. 
Yes . ' Yes 



No. 



'ftc D Yes 




No.. 

Yes 
Yes 



Common soil. 

Gravel 

Gravel 

Pin gravel — 
Gravel 



COMMISSIONER OF HIGHWAYS. 



lOS 



etc., in the Several Towns of the State. 



COUNTY. 



Giv« nnmber, kind} 
and c<»8t of road ma- 
ctalnet. 






08 
•O 

u 

9 

Ok 

> c 

35 



« 

So 



c 

iff* 

•52 

B O 00 

oa ^ 
S2J 

$ > fc. 



O 

08 

0) ^ 
« 
bi « 

o afi 

«.ao 






e». 



a 
Is 

SS 

« 

!:* 

< 



Give special 

snow 
equipment. 



1 W. A. P. ft Co.. 1260 . . 



2A.C 

1 W..$900, 1 A.C., fMO. 

1 A..tMO 

1 second band, $00 

1 A. esse 

1 A.C..$ie24M),l W.4162JM) 

1 A.C 

1 A..n90 

2A.C..t2iM)eacb 



tlO 00 to 12 00 

14 00 
14 00 

12 00 
20 00 

12 00 to 16 00 

13 60 
16 00 

8 00 to 12 00 

14 00 



1 



It 

2 

i 
1 to 2 



2to3 y 

8 to 6 
8 
8 
1 
8 

6 toe 

1 



Yes . 


Yes . 


Yes . 


Yes. 


Yes . 


Yes. 


Yes . 


No. . . 


So. . . 


Yes . 


Yes. 


Yes . 


Yes . 


Yes. 


Yes . 


Yes . 


No... 


Yes . 


No... 


Yes . 


Yes . 


Yes . 


Yes . 


No... 


No... 


Yes. 


Fair. 


Yes . 


Yes. 


Yes . 



Plow. 

HoUey breaker 



f W.A. P& Co.— W. A. Patten A Co.; A. C— American Champion; A.— Austin; 
W— Western. 



COUNTY. 

2 A. C, $226 eacb 

lA.C.,t288 

lA.C.,t226 

1 

1 A.C, 1200 

1 A.C. 1226 

1 A.C 

1 A.C 

2A.C.m6 

IC 

2 A.C. $426 

1,$226 

1 A.C. $226 

1 A.C. $226 

1 A.C. $226 

lA.C, l.$280. l.$S26... 

2A.C..$160 

1A.C..$226 

2C.. $225 eacb 

1 A.C 

1 V..$216;2 A.C..$200eacb 

1 W.R..$200 

8 A. C. 1 C, $260 

1 A.C$2S& 

lA.C 

Hire one 

1A.C.$200 

1 A.C, $226 

lA.C 

1 A.C, $216 

1A.C..$S25 

1A.C.$!80 

1A.C,$246 

1 A.C. $226 



12 60 

13 00 
12 00 
12 00 
16 00 

10 00 to 18 00 
12 60" 

14 00, 
12 00; 

16 00 to 16 00' . 
12 00: 

12 00 to 14 00: 
18 00 ., 
12 00 
16 00 
16 00 
18 00! 
12 OOl 

15 00 
12 00 to 16 00 . 

16 961 
16 00 
12 00 
12 00 
14 00., 



1 
to 1 



9 00 
12 00 
10 00 



10 00 
12 00 
12 00 

12 00 
10 00 

13 00 



tol 






1 

h 

k 
1 



2 to4 
4 to 5 
6 to8 



3 

2 to 10 

4 to 6 

6 



10 

6 

6 to 10 

3 

to 8 

to6 

to4 

to8 

4 

to 8 

to 4 

to 6 

3 

1 

to 10 

2 



3 to6 
3 to4 



< 
8 
3 
8 

6 
1 
1 



No... 
No... 
Yes . 
Yes . 
Yes . 
Yes . 
Yes . 
No... 
Yes . 
No... 
No... 
Yes . 
No... 
No 



Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
'Yes 
Yes 



Yes . 


Yes. 


No... 


Yes. 


No... 


Yes. 


Yes . 


Yes . 


Yes . 


Yes. 


Yes . 


Yes . 


Yes . 


Yes. 


Yes . 


Yes. 


Yes . 


Yes. 


Yes . 


Ves. 


Yes . 


Yes. 


Yea . 


Yes . 


No. . . 


Yes. 


No... 


Yes. 


No. . . 




No... 


Yes . 


No... 


Yes . 



No... 
No... 
No... 



Yes 
Yes 
Yes 



Boilers. 
Mo. 



Triangle. 
Farm roller. 



Plows. 

Triangles. 

Rollers. 



Farm rollers. 



Roller. 



Plow. 



|A.C.-AmerioaiiCbampion; C-Climaz; V.— yicior; W.R.— Western Reversible 



COMUISSIOXER OF HIGHWAYS. 



Highway Sqttlpment, Hoad 



Bonding HateriaU, 

WALDO 
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ss 
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il 



11 



. lOoa-. UcD. res.TM.Ianrel.. 
..So So. . . Yt» . .tit^rii ., 



Fnoktort 

IslMboronst).. 
Llbeitf"! 



. Tm .'Commonaoli. 
. T«* .;B«acbBravsl. 



..t|c9.,»eD..'Ni>. 



re*. TM.IOnvAl .. 



Lto^imi:::::::; 








^o- 






































































































































































































loo 










...i»cS.,IOoD. 






.GWMl 



WABHINQTON 



Alei>n.l«r 

BalkyTllle 


N 

No 

\ 




■.^}r.r.-: 


So,. 


is 


SS::::;::; 








So.. 
Te> 
Tm 

Vei' 
So.. 
T« 
So.. 
So.. 


So 

So 
So 

ill 

So 


"a«rdp«n" .. 


tSS?&;;:-;::; 


\ 


isi^o^:::; 


Uravel 

Common mU. 

8S:|I:::::::. 


mwlwl.'.".'.'.'.'.'.'.'.".' 
CMI«T 


\ 


unvel 

common aoU. 

Gmvel 

llToken ilMe. 








. V 8 , liV H. 
. V S. V t>. 

. V s . 1* n 

. V 8.. IA< l>. 

: Ri; :::::: 


Tm 

"Tm 
So. 
Tn 


I" 
is 

Tm 


rinKtatel.... 

Grl^oirr.!. 
g™tH 








lta»tp,>n^ 


\ 
S 


i Kil^iiVtii! 




Beach mTel. 




Bcub Knvel. 
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etc., in the Several TowtiB of the State. 

COUNTY. 



Gire number, kind} 
and oo0t of road ma- 
chines. 



it 

u 
OOi 

Oo 



I? 
32 



s9o 



o 
a 

So 



I 






o 
o 

« t 

2 o 

G WD 

255 



I 



h 



c*-. 



Co 



Give special 

■now 
eqnlpment. 



1 W. R.. 1960; 1 Ac.9236. 

ICISM 

i A.C 

ictns 

lA.C 



1 A.C..IS60 

la.fSSft 

ISdhand A.C. $75 

lA.c.caoo 

1 A.C.,t»5 

1 A.C..I310 



3 A. C, 9236 each 

1 A. C. 1318 

1 A.C..IS10 

1.K76 

1 A. C, $300 . 

1 Ac 

1 W. R.,$336. 
1A.C.,$236. 

lA.C 

1 A.C 

1 A. C. $310 . 
1C..$83S.... 
1 A. Cm $300. 



• • • ■ • I 



$16 00 
20 00 

$ 00 to 16 60 
13 00 
18 00 

14 00 to 16 00 



13 

16 

10 

30 

13 00 to 18 

18 00 to 16 

10 00 to 13 

13 

14 

13 

16 

6 

10 

8 

13 

10 

13 

13 

20 



00 
00 
60 
00 
00 
00 
00 
60 
60 
60 
00 
HO 
00 
00 
00 
00 
00 
00 
00 




Yes . 
Yes . 
Yes . 
Yes . 
Yes. 
Yes . 
Yes. 
Yes . 
Yes . 
Yes. 
Yes . 
Yes . 
Yes. 
res . 
Yes. 
Yes. 
Yes . 
Yes. 
Yes. 
Yes . 
Yea . 
Yes . 
Yes. 
Yes. 
Yes . 
Yes . 



No... 
Yes . 
Yns. 
Yes. 
Yes. 
Yes. 

Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes . 
Fair. 
Yes . 
Yes . 

Yes . 
Yes . 
Yes . 
Yes . 
Fair. 
Yes. 
Yes . 
Yes. 
Yes. 



Boiler. 
8 rollers. 

Triangles. 

No. 

8 rollers. 

No. 



No. 



}W. B.--Wesrem Beversible; Ac— Acme; C— Climax ; A. C-American Champion. 



UOUNTT. 

Yes 

1A.C.,$S45 

1A.C..$336 

1 A,$280 

1W.R..$346 

iy.,$8S5 

1 A. C.. $136, last one . 

1A.C.,$200 

1 A.C, $$86 

1A.C..$316 

1 A.C. $310 

1,$240 

1Am$360 

iy.,$S60 

1A.C.$360 

No 

lA.C, $240.70 

1A.C.,$SOO 

iy.,$S50 

No. 
No. 

lA., $350 

lA.C 

lA., $860 

1A.C.,$186 

1 A 

A.C 



$10 00 

16 00 to 30 00 

16 00 

10 00 

$ 00 

10 00 

7 60 



13 

8 

7 

8 

14 

13 

10 

8 

6 

7 
10 



8 

11 

10 

13 

7 

7 



00 
60 
00 
00 
00 
60 
00 
00 

(10 
00 
00 



00 
00 
00 
00 
00 
00 



'} 



3 to 



1 
1 



4 to 
I to 



3 to 6 Yes . 



No... 

Yes ; 
Yes . 
Yes . 
No... 
No... 

No... 
Yes . 
No... 
Yes . 
No... 
Yes . 
Yes . 
No... 



6 



to 8 

4 

3 to 6 

6 



Yes. 
Yes . 



No... 
Yes . 
No... 
Yes. 
No... 
No... 



Yes . 


Yes . 


Yes . 


Yes. 


Yes . 


Yes . 


Yes . 


Yes . 


Yes. 


Yes . 


Yes . 


Yes . 


No... 


Yes . 


Yea . 


Yes . 


Yes . 


Yes. 


No... 


Yes. 


Yes. 


No... 


Yes. 


Yes. 


Yes . 


Yes . 




Yes . 


Yes . 


Yes . 


Yes. 


Yes . 


Yes . 


Yes. 


Yes . 


Yes . 


Yes . 


Yes. 


No... 


No. . . 


Yes . 


No... 


Yes . 


Yes. 


Yes. 


Yes . 


Yes . 


Yes . 



No. 

Road machine. 

No. 
No. 
Plow. 
No. 



No. 



I A. 0.-American Champion; W. B.- Western Beversible; A.-Anstin; V. -Victor. 



COMMISSIONER OF HIGHWAYS. 



HiiliwiV Bqnlpment, Road BnlUlng Hatexlal*, 

WASHIKOTOM 
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100 S.. lie U. 
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Umvel 
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'Vo'.'. 










No.. 
No.. 




tos.. ioob.. 


"Si™'.:::::: 




















Ym. 

Tei! 


Vc*. 






Ho.. 





Mtl.. lOcD.. 
10a U 




Wlillntyvliie 

Cmlyvll'le .' 

t^iiiburl Lake 


Ve». 


eriTul 



















Altrwl. ... 
ItrrwlPk.. 
BhIilptiHnl. 

I'M.vion::: 



■llnl 

Holll* 

K»nn»bunk|M>r1 .. 



»M>i»riah:::: 

Woll* 

T««.... .... 



■ N\i rrpAH m>« rarotntflvl, 



LokDi, l«c D So. 



I«c S.. Wc O. 

'iw'i>'. '.'.'.'''. 
ya. '.'..'.'.'.'.'.'. 

No,."*. 

liVD 

Sf S,. 1!WI», 

•f s., lAlSc D \ra 



TOKS 
ICommon Mril. 






• »r M Uc S« ae M Be D. 
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etc.y in the Several TowtiB of the State. 

COUNTY— Concluded. 



Give number, klndf 
and cost of road ma- 
chines. 



1° 
II 

II 










. 








a 


(^ 




lies 

ed per day. 


irability 
;)lklng. 


P 


9 



08 
1 ° 

9 ». OB 


nits from 
sfactory? 


Et 


Ulve dc 
of turn] 


is^ 


S«5 


Are res 
use sati 


It 

35 
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STATEMENT OF ROCK CRUSHING PLANTS AND 
ROAD ROLLERS OWNED IN THE STATE. 



Compiled from Data Furnished by Towns For Table 2. 



ROCK CRUSHERS. 

Auburn — Owns "one man" Climax portable crusher; pur- 
chased 1901 ; 20 foot elevator; 4 screens, fine to 3 inches, and 
bins ; cost of plant, $1,800 ; cost of daily operation, $19.25, detail 
not given ; capacity, 100 tons. City buys rock at 75 cents per 
cubic yard delivered. 

Lewiston — Owns No. 21-2 Climax stationary crusher; pur- 
chased 1903; 10 by 20 inch jaws; have 20 foot elevator; three 
screens and bins ; cost of plant exclusive of boiler and engine, 
$1,831 ; owns and uses 25 H. P. boiler and engine to run plant; 
cost of engine, $316; cost of boiler, $570; cost of daily operation, 
engineer, $2.25; two men feeding crusher, $3.00; other labor, 
$3 -75 J I team, $3.50; coal, etc., $2.50; total, $15.00; daily 
capacity, 150 to 175 tons. City buys rock at $3.75 per cubic 
yard delivered. 

Houlton — Owns No. 8 Acme stationary crusher; purchased 
1901 ; 8 by 16 inch jaws ; 10 foot elevator ; 3 rotary screens and 3 
bins ; owns and uses 20 H. P. engine and boiler combined ; cost 
of all of thie above equipment, including 3 ton horse roller, 
$2,000; cost of daily operation, engineer, $3.00; 3 men at $1.75, 
$5.25; fuel, $1.50; water, $.75; oil and waste, $ .50; total, 
$1 1 .00 ; capacity, 60 to 80 tons ; rock is given to town. 

Sherman — Owns Climax portable crusher; purchased 1903; 
9 by 16 inch jaws; 15 foot elevator; 3 rotary screens and bins; 
owns and uses 15 H. P. engine and boiler (but reports that 20 
H. P, would be better) ; cost of above plant complete, $1,760; 
cost of daily operation, $35, detail not given; capacity, 120 tons; 
rock is given to town. 
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Brunszvick — Owns one Champion portable crusher ; purchased 
1900 ; 16 inch jaws ; no elevator ; i screen, 3-4 inch mesh, and no 
bins ; owns and uses 12 H. P. engine and boiler ; cost, "As near 
as can be found out, the crusher and engine cost about $700 ;" 
cost of daily operation, $9.00, detail of cost not given; daily 
capacit>', about 18 cubic yards. 

Portland — Owns one Climax portable crusher; 9 by 15 inch 
jaws ; 20 foot elevator ; 3 rotary screens and bins ; cost not given ; 
also owns one Blake stationary crusher; 9 by 16 inch jaws; 19 
foot elevator ; 3 rotary screens and bins ; cost not given ; cost of 
daily operation for the two plants together, $22.50, exclusive of 
quarry expense; capacity of combined plants, 100 tons. City 
owns ledge of fair quality. City buys crushed stone at $1.45 
per ton f. o. b., Portland. 

So. Portland — Owns Gates No. 2 portable crusher ; purchased 
1890; 6 by 14 inch jaws; no elevator, screens or bins; owns and 
uses 20 H. P. engine and boiler ; cost of complete plant as above, 
$2,700; cost of daily operation, $10.00, detail not given ; capacity, 
30 tons. 

Westbrook — Owns Blake stationary crusher ; 20 foot elevator ; 
3 screens and 3 bins ; cost, $1,400 ; owns and uses 20 H. P. boiler 
and engine ; cost, $1,100 ; cost of daily operation, engineer, $2.50 ; 
fuel, $1.50; total, $4.00. City owns good ledge, also buys 
crushed rock at $1 .40 per ton, f. o. b., cars. 

Eden — Owns one Climax portable crusher; purchased 1902; 
9 by 16 inch jaws; 16 foot elevator; 3 section rotary screen and 
bins; cost, $2,000; cost of daily operation, $25.00; capacity, 40 
tons; also owns one National stationary crusher; 9 by 16 inch 
jaws; 12 foot elevator; 3 section rotary screen and bins; cost, 
$2,000 ; cost of daily operation, $25 .00 ; capacity, 40 tons. Town 
owns good ledge; buys rock at 12 cents per yard, in ledge; buys 
crushed stone at $2.25 to $2.50 per yard. 

Ellsworth — Owns Acme stationary crusher ; purchased 1895 ; 8 
by 16 inch jaws ; 25 foot elevator ; 3 screens and bins ; owns and 
uses 15 H. P. engine and boiler; cost of complete plant as above, 
$2,500; cost of daily operation, including all expense of quarry- 
ing, breaking, hauling and feeding stone to crusher, also labor 
and fuel for running plant, $50.00; capacity, 100 tons. City 
owns ledge of fair quality. 

Waterville — Owns crusher which is not used. 
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Camden — Owns crusher which has not been used for five 
years. 

Rockland — Owns No. 4 Champion portable crusher; pur- 
chased 1903 ; 9 by 15 inch jaws ; 28 foot elevator ; screen into 5-8, 
I 1-2 and 2 1-2 inch sizes; has three bins; cost, $2,450, with 
Ajax 20 H. P. engine and boiler, mounted on wheels ; cost of 
daily operation not given ; capacity, 100 to 150 tons per day. City 
buys stone at $50.00 to $100 per year. 

Boothbay Harbor — Owns Blake stationary crusher ; purchased 
1904; 18 foot elevator; 3 screens and bins; cost, $850; cost of 
daily. operation, $13.00, detail not given; capacity, 75 tons. Town 
buys stone at 25 cents per ton. 

Rumford — Owns Champion portable crusher; purchased 
1901 ; 9 by 15 inch jaws; cost, $900; 15 foot elevator, cost $110; 
4 screens and 4 bins; owns and uses 20 H. P. gasoline engine; 
cost, $600 ; cost of complete plant as above, $2,000 ; cost of daily 
operation, 8 men at $1.65, $13.50; team labor, $5.00; gasoline, 
$1.80; total, $20.00: capacity, 50 tons. Town owns good ledge. 

Bangor — Owns Climax portable crusher; purchased 1900; 18 
by 20 inch jaws : 28 foot elevator ; 3 size revolving screen and 4 
bins ; owns and uses 15 H. P. boiler and engine ; cost of complete 
plant as above, $2,600; cost of daily operation, including cost 
of blasting, crushing and hauling away, $50.00; capacity, 50 to 
100 tons. City owns poor ledge and does not buy stone. 

Brezvcr — Owns No. 4 Climax portable crusher; purchased 
1905; 12 by 28 inch jaws; 14 foot elevator; 3 size revolving 
screen and 3 bins: owns and uses 20 H. P. engine and boiler; 
cost of complete plant as above, $1,850: cost of daily operation, 
6 men at $1.75. $10.50: i man at $1.25; engineer, $2.50; 2 
single loams at $2.50, $5.00: total, $19.25; capacity, 150 tons 
on 2 inch opening.- 

liddini^ton — Owns Champion No. 4 portable crusher; pur- 
chased IW5: o by 15 inch jaws: 19 foot elevator; 3 size revolv- 
ing screen and 3 bins: cost, $1,050, with extra set of dies; hires 
20 U. P. engine to run s;ime; cost of daily operation, engineer, 
$j.5o: wiH>d and oil, $2.50: i man to feed, S2.00; i helper, $1.50; 
3 men loading teams at $1 .50, $4.50: 4 teams at $3.00, $12.00; 
total, $J5.u^: capacity, Cx-i tons cnished fine. Rocks given to 
town. 

(>/«/ Totm i^^wns Karrcl stationary cnisher; purchased 1905; 
O by 1 5 inch jaws : elevator ; 3 size screen and no bins ; owns and 
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uses 25 H. p. boiler and engine ; cost of complete plant as above, 
(all second hand), delivered and set up, $1,400; cost of daily 
operation, enjnneer, $2.50; 2 men on platform at $1.75, $3.50; 
2 men, horse and cart, $4.50 ; coal and oil, about $3.75 ; total, 
$14.25 ; capacity, 150 tons ; pays 10 cents per cubic yard for field 
rock, cost of digging and hauling, 35 cents per yard ; total, 45 
cents per yard. 

Topsham — Owns Climax crusher; purchased 1901 ; reports 
cost as $1,500. 

Skowhegan, Owns No. 2 Climax sta4:ionary crusher; pur- 
chased 1902 ; 9 by 16 inch jaws ; has elevator ; 4 size screen and 4 
bins ; owns and uses 15 H. P. engine and boiler ; cost of complete 
plant as above, $2,456; cost of daily operation, $12.50; capacity, 
40 to 60 tons. Town does not own ledge ; buys rock at 40 cents 
per ton. 

Calais — Owns Blake stationary crusher; purchased 1890; 12 
by 20 inch jaws ; 15 foot elevator ; 2 oscillating screens and bins ; 
owns and uses 25 H. P. engine and boiler ; complete cost of plant 
as above, $2,127; cost of daily operation, labor $4.00, fuel, etc., 
$1.20; total, $5.20; capacity, 85 tons. City owns good ledge. 

Biddeford — Owns stationary crusher; purchased 1902; name 
and size not given; 3 screens and bins; owns and uses 12 H. P. 
engine and 30 H. P. boiler; cost of complete plant as above, 
$2,500; cost of daily operation, engineer, $2.50; two men feeding 
crusher at $1.50 each, $3.00; total labor, $5 . 50 ; uses one-half 
ton coal, $2.50; total, $8.00; capacity, 35 to 45 tons. Plant 
located on private property, owner gives rock for city use. 

ROAD ROI.LERS. 

Auburn — Owns Buffalo Pitts, 10 ton, steam roller; purchased 
1904 ; cost, $3,000; cost of operation per day, $6.50. 

Lewiston — Owns Kelley-Springfield, 20 ton, steam roller; 
purchased 1894 ; cost, $5,000 ; cost of operation per day, $5.25. 
Also owns 2 horse rollers; cost of operation per day, $7.00 for 
large one, $3.50 for small one. 

Houlton — Owns Acme, 3 ton, horse roller; purchased 1901 ; 
cost about $200 ; cost of operation per day, i man and 4 horses, 
$8.00. 

Brunswick — Owns Champion horse roller; purchased 1893; 
weight not given; cost, $375; cost of daily operation, $8.00. 
8 
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Portland — Owns Buffalo Pitts, 12 ton, steam roller ; purchased 
1901 ; cost, $2,965 ; cost of daily operation, $6.00 to $8.00; also 
owns Aveling and Porter, 15 ton, steam roller; cost not given; 
cost of daily operation, $6.00 to $8.00. 

Eden — Owns Buffalo Pitts, 14 ton, steam roller; purchased 
1897; cost, $3,500; cost of daily operation, $6.50. 

Ellsworth — Owns Acme, 5 ton, horse roller, purchased about 
1898; price not given ; cost of daily operation, $12.00, three two- 
horse teams at $4.00 per day. 

IVatcrville — Owns 10 ton, steam roller; cost, $3,000; cost of 
daily operation, $10.00. 

Rockland — Owns Buffalo Pitts, 10 ton, steam roller; pur- 
chased 1903; cost, $3,075; cost of daily operation, $5.50. 

Vinalhaven — Owns Champion, 2 1-2 ton, horse roller; pur- 
chased 1896; cost, $325; cost of daily operation, $9.00. 

Boothbay Harbor — Owns Climax, 5 ton, horse roller; pur- 
chased 1902 ; cost, $369.57 ; cost of daily operation, $9.50. 

Rumford — Owns Champion, 4 ton, reversible, horse roller; 
purchased 1902; cost, $400; cost of daily operation, $10.00. 

Stoneham — Owns 2 ton, horse roller ; cost not given ; cost of 
daily operation, $15.00. 

Bangor — Owns Kelley-Springfield, 20 ton, steam roller ; cost^ 
$3,696.60 ; cost of operation per day, engineer, $4.00; coal, $2.00; 
oil, $ .50, and sundries: total, $7.00 to $10.00. 

Topsham — Owns 2 ton. horse roller; purchased 1902; cost^ 
$300; cost of daily operation, $10.00. * 

Skoivhcgan — Owns 31-2 ton, stone roller ; cost not given ; cost 
of daily operation, 2 men and four horses at $4.00 per day, $8.00. 
1\nvn occasionally hires steam roller from city of Waterville; 
rent paid, $10.00 per day including wages of eng^eer. 

Belfast — Owns 2 ton, granite, horse roller; purchased 1890; 
cost, $70.00. Does not use it. 

CaUm — (^wns Buffalo Pitts, 14 ton, steam roller; purchased 
MXM : cost, $3,150: cost of daily operation, $3.00. 

/.!</»(•(' -Owns second hand, 2 1-4 ton, horse roller; purchased 
KH^I ; cost not given : cost of daily operation, $8.00. 

lUddcford- Owns Kelley-Springfield, 18 ton, steam roller; 
purchased 181)4: cost, $3,000: cost of daily operation, engineer, 
$^ . 5») : coal, $3 .ix) : total cost, $5 . 50. 

Yoik Owns Champion, reversible, 3 1-2 ton, horse roller; 
ptiivhnscd UH\^ ; cost, $295 ; cost of operation per day, $6.00. 
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STATE ROADS. 



PROVISIONS OF LAW RELATING TO STATZ ROADS. 



Revised Statutes of 1903, Chapter 23, as Amended by Chapter 

ii^y Public Laws of 1905. 

Section 99. Upon the request of the municipal officers of any 
town, the county commissioners of the county wherein said town 
is located, shall designate that highway running through said 
town which in their judgment is the main thoroughfare, and 
said highway shall be known as a state road. 

Section 100. Towns establishing state roads as aforesaid may,, 
on complying with the conditions hereinafter set forth, receive 
from the state one-half of the amount actually expended in per- 
manent improvement of said roads, not exceeding three hundred 
dollars a year ; provided, that no town shall receive such state aid* 
unless its expenditure for such road shall amount to at least one 
hundred dollars, and shall have been exclusive of and in addition 
to the amount regularly raised in such town for highways and 
bridges; and provided, also, that the amount so expended shall' 
be used before the first day of October in permanent improve- 
ment of a portion of said road, and in a manner satisfactory to- 
the county comrnissioners of the county wherein said road is- 
located. Said permanent improvement shall be on a continuous 
portion of said road for at least one year. Such aid shall be paid' 
from the state treasury on and after the first day of January,, 
upon certificate by the governor and council, as provided by the* 
following section. 

Section loi. Municipal officers of towns improving state- 
roads under the foregoing provisions shall annually before the 
first day of November make returns under oath to the county 
commissioners of their county of the amount appropriated and 
expended by their town in such permanent improvements? the- 
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amount of road improved, and the character of the work done. 
The county commissioners shall inspect the roads so improved 
and if they are satisfied that the provisions of the preceding sec- 
tions have been complied with, they shall certify to the governor 
and council the sum which said town is entitled to receive from 
the state. Any town dissatisfied with their decision may appeal 
to the governor and council. The governor and council shall 
issue a certificate to the treasurer of the town for such amount as 
they adjudge such town entitled to receive from the state treas- 
ury. 

Section 102. Towns desiring to take advantage of the provis- 
ions of sections ninety-nine to one hundred and five inclusive, 
may, through their municipal officers, make application therefor 
to the secretary of state, and he shall record such applications in 
the order in which they are received. 

Section 103. No town which receives by special act or appro- 
priation assistance from the state in the construction or repair 
of its highways or bridges shall be entitled to the benefits of 
sections ninety-nine to one hundred and five inclusive during the 
year in which such assistance is given. 

Section 105. The word "town" in the six preceding sections 
shall be construed as meaning cities, towns or organized planta- 
tions. Nothing therein contained shall be construed as changing 
the existing control of highways by counties or towns or as lim- 
iting or changing their liabilities therefor. 

(Section one hundred and four is repealed.) 



ADDRESS BY COMMISSIONER SARGENT. 

Upon invitation of the Aroostook county commissioners, 
the following address was delivered before the annual convention 
of the County Commissioners of Maine, at Houlton, August 2, 
1905. 
Mr, Chairman and Members of the Convention: 

I want to thank you first of all for your invitation to be present 
at this convention, because it affords me an opportunity to get 
acquainted with practically all of the county commissioners of 
our State. I realized as soon as I was appointed to my present 
position, that a large part of my work must necessarily be done 
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through and with the various boards of county commissioners. 
This, of course, on account of our present State Aid law, which 
puts the laying out of state roads, the superintendence of their 
construction and their final acceptance or rejection in the hands 
of the county commissioners. 

When it became known that a Commissioner of Highways 
had been appointed, the officers of many towns assumed that 
authority over the state roads had been vested in him, and I have 
had several requests to make layouts of the same, and give advice 
as to their construction. I have in most instances referred the 
applicants to the commissioners of their county, as I have not 
been able to learn from many of your boards just what you 
required to be done, and I have felt, that until we had some 
understanding, it would be useless for me to lay down principles 
for the construction of state roads, when I had nothing to say 
about their acceptance. 

I will say, that from what I have seen of state roads built the 
past few years and from what I have learned from the few boards 
of county comissioners whom I have met and advised with, that I 
feel that our state road law is being wisely and fairly interpreted 
on the whole. I have a feeling however, that the work lacks uni- 
formity. That is, that all boards do not require the same stand- 
ard of work. If this is so it is a matter that needs consideration, 
for all parts of our State should be used alike in this work. I 
endeavored to find out just what each board required, as you all 
know, by addressing a letter to each board, early in June, ask- 
ing for copy of such specifications and circulars as were used in 
connection with this work. So far, I have had replies from 
eleven boards. Of these eleven boards three forwarded printed 
specifications, and the others outlined in a general way about 
what they required. All recognize that each individual case 
requires its own treatment, which of course is correct, generally 
speaking. 

I will read the three specifications which I received. 

One is as follows : 

*'Road to be graded to a width of not less than 16 feet and well 
graveled with not less than 300 cubic yards of gravel to a mile. 

All culverts to be built of stone or iron pipe. 

All bridges to have substructures of split stone." 

Another reads : 
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"Road to be graded to a width of not less than 20 feet. Grav- 
eled with not less than 400 cubic yards of gravel per mile. 

All culverts to be made of split stone or iron pipe. 

All bridge to have substructures of split stone." 

The third reads : 

'"That a good road should be at least 22 feet in width. 

All bridges and culverts should be from 22 to 24 feet in width. 

That the drainage should be perfect and the ditches so con- 
structed that the water will not remain in them. 

That a coating of gravel, or gravel and clay, according to the 
nature of the soil, should be used from four to eight inches 
thick." 

These specifications are all good, but I think they can be 
improved ^nd should be made more explicit, that is, supplemented 
by more or less instruction outside of the bare statements. How 
much more businesslike it is to send to a town whose officers 
apply to you for instructions regarding "state road" a 'good, 
clear, printed statement of just what you will require, than to 
write the thing all out each time an inquiry comes in ; or in lieu 
of this to take the time and expense of making a trip to tell the 
municipal officers the same thing. A part of the verbal instruc- 
tion may be forgotten, whereas the printed specification will be 
a constant reminder, and from it points would undoubtedly be 
learned that would be applied to the general town work, with 
beneficial results. 

Let us consider for a moment that we are going to build 100 
miles of steam railroad. The survey has been made and the 
location completed and the contracts let for construction. We 
will suppose, if you please, that there is no general contractor for 
the whole line but that the company deals with say twenty con- 
tractors, letting to each one, sections varying from two to' ten 
cniles in length. The contractors start in on construction, clearing 
and grubbing right of way, building culverts and bridges, making 
excavations and fills. One by one they finish their work, and 
move to the next job. 

We will now take a walk or a ride over the entire 100 miles of 
grade and we find that it is impossible to tell what part of the 
work each contractor did. There is nothing to indicate where 
one man left off and another began. 

The reason for this, as you all know, is because all the work 
was done under one specification. As a matter of fact the sped- 
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Sea:::- TSi *iie first thing the company decuicd upon. Wlicthcr 

they jhiull build a standard or narrow gauj^e. single or double 

:rcL< rici What the limiting grades would be. and what the 

chin^ter •: f their culverts and bridges would be. The road was 

iT2r.:ti :n diis basis, surveyed and located, with the specificatitm 

:r. r.ir.:: cimracts let and the work done according to spocitica- 

r..-n. The construction work was actually performed by twenty 

cserrat nier., yet we find every cu^ or fill the whole length of 

*c.t line, the same width as everv other cut or fill. The same 

general statement applies to every other class of the work. 

We can hardlv conceive that each of our twenty contractors 
has had identicallv the same material to use. Probablv all classes 
of material have been met, gravel, clay, sand, ledge ; in one i)lace 
the road might have crossed a bog that needed corduroy before it 
would hold up the grade. At some bridge abutment a pile foun- 
dation that was not planned for has been put in. Sprinj^'s have 
been opened, that have needed underdraining. and so we might 
go on enumerating local conditions that have been met and over- 
c«>me. 

The finished roadbed, however, in every case conforms to the 
general specification. 

The point of the illustration you have un<loubtedly guessed 
before this; the road runs through perhaps twelve or fifteen 
towns and possibly two or three counties. The builders have 
encountered the same problems that our local road commis- 
sioners meet, and that you county commissioners, as an advisory 
board, each in your own country, are called up(jn t<.) dispose of. 
But do the finished roads in each county conform to one specifi- 
cation ? 

I have always been a believer that a great many economic prin- 
ciples could be borrowed from the railroads and applied with 
profit to highway work in general. I am going to say now that 
the first principle that should be applied is that of having a stan- 
dard for our state road work, or in other words, a uniform 
specification for doing this work. 

In preparing or recommending such a specit'ication we should 
be guided largely, I believe, by prevailing practice in those states 
which have had several years of experience along this line of 
work. As far as their practice can be applied to our needs and to 
our local conditions it certainly seems to me it should be adopted. 
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The pioneers in any movement take such position and make 
such recomendations as they believe to be right. If experi- 
ence shows any part of their position or recommendations to 
have been wrong and capable of improvement, then by elimina- 
tion and selection, gradually a finished or more perfect system 
of practice is evolved. So with state road specifications — those 
states which have passed through a dozen years of experience 
must certainly have discovered the weak points in their original 
recommendations and have revised these recommendations or 
supplemented them with points learned by experience, until they 
now recommend and use only what experience has proved to be 
best. 

Accordingly by taking as a guide prevaling standards in those 
states oldest in the art of improved road building we should have 
the advantage of starting in this State with the correct guiding 
principles of improved construction as developed by their years 
of experience. This should save us from costly errors. A rough 
way of putting the above might be to say "We will steal, as far 
as we are able to use it, the experience of other states." 

Consequently the recommendations in this paper are based 
largely on the experience of neighboring states as I see them in 
their present standards for state road work, and are such as I 
believe will apply to conditions in this State. 

WIDTH. 

The first thing the specifications I have read touch upon is 
width, and I believe that is the first thing we should settle. To 
determine the proper width of a road, of course we must con- 
sider the amount and character of traffic passing over it. It is 
obvious that travel will be more congested as we approach cities 
and large villages, and less crowded the farther away from them 
we get. These are local conditions, that could best be deter- 
mined by observation of the traffic for stated periods at regular 
intervals through a year. Past experience of those using the 
road would help to determine whether it was wide enough or 
whether it should be widened before being improved. 

What our specifications should deal with is the proper width 
of "main traveled thoroughfares" leading from one town to 
another. After an extended study of this question the Massa- 
chusetts Highway Commission have adopted a standard width 
of 2 1 feet. 
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This gives width enough for two teams to pass each other 
while at the same point one team is standing on the side of the 
roadway. 

From a day's travel with one of their division engineers over 
some 70 or 80 miles of road of this width, I was led to believe 
it was wide enough for any of our inter-town roads. On the 
trip I mention we met all kinds of traffic from heavy truck teams 
to light pleasure vehicles, and many automobiles, and there was 
sufficient width to accommodate all. 

I might say in passing that this 21 feet of width is divided as 
follows : 15 feet of hard road or -traveled way, with a three foot 
dirt shoulder on either side. 

New Hampshire, after two years of preliminary investigation, 
has just inaugurated a system of state aid, and in conversation 
with their state engineer a few weeks ago, he told me his specifi- 
cation for width outside of cities and towns, on main traveled 
ways, was 15 feet of traveled way and three foot shoulders on 
each side. 

From the circular letter of Hon. Charles W. Gates, State 
Highway Commissioner of Vermont, to the local road commis- 
sions this year, I quote the following in relation to width. "A 
good standard for country roads twenty feet with a well built 
track of twelve feet, and four foot shoulders." 

I do not believe the roads in Maine need to be any wider than 
they do in the neighboring states just referred to. 

Let me say that I do not think that all roads that will eventu- 
ally be improved will need to be of the same width as the "main 
traveled thoroughfares." A less width will do for roads leading 
into these main thoroughfares. They should be known by some 
other name, or put into another class. It may be necessary 
indeed to have three or more classifications. That is a matter 
that can be determined only after a thorough study of our roads 
as a system. 

SURFACING MATERIAL. 

The next thing the specifications I have read deal with is 
gravel. By this is meant the wearing surface of the road. The 
specifications are faulty in not specifying how this gravel should 
be spread and those specifying 400 or 300 cubic yards per mile 
I consider very blind. I will confess I was some little time in 
figuring out just how much gravel would have to be spread to 
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come within this specification. Taking the 20 foot roadway and 
400 cubic yards of gravel, I arrived at this result : One and one- 
fourth inches of gravel for the whole width or two and one-half 
inches for a width of 10 feet. I doubt if any board considers it 
necessary to spread gravel the whole width of the road, or at 
least, as thick on the sides of the road as in the center. But I 
•do not learn this from any of your specifications. That point 
would undoubtedly be explained verbally or left to the judgment 
of the local commissioners, the latter allowing for considerable 
variation in the work. 

As indicated above, our neighbors have adopted the method 
of spreading gravel or broken stone on the central 12 or 15 feet 
of the roadway, making the shoulders of natural earth. This 
method of placing the surfacing material has long been in use 
by those who have made a study of economic road building. 
These shoulders make a side support for the gravel or crushed 
stone, and keep it from crowding and washing into the side 
•ditches. They should be thoroughly compacted by rolling or 
tamping and finished on the same or a little steeper transverse 
slope than that given the hardened part of the road. 

By this method full return is received for the expenditure on 
account of surfacing material. It is placed and held on the part 
of the road used by the traffic. Experience has shown that the 
dust and worn particles that wash from the surface of a 
macadam road have a tendencv to harden the earth shoulders, 
and after a little they will hold up any unloaded wagon v/ithout 
rutting. When rutted by heavy teams they should, on any kind 
of a road, be immediately repaired. 

CROWN. 

One of the most important things in finishing any road, is to 
give it crown, that is making it higher at the center than at the 
sides. This is not touched upon by any specification I have read. 
Experienced road builders have learned that crowning a road 
and keeping it crowned adds materially to the wearing qualities 
of the road by quickly turning all surface water to the side 
ditches, thereby keeping the surface dry and hard, and free from 
ruts caused by water soaking into the surface and softening the 
same. 

On my recent trip to Massachusetts above referred to, the 
first point of difference between their roads and the roads in 
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Maine which caught my eye was the crown. In the case of roads 
built by the Massachusetts Highway Commission, the standard 
of crown is three-fourths inch per foot on the hard surface, 
'gravel or macadam, and one inch per foot on the shoulders. All 
authorities that I have read or consulted agree that some crown 
is essential ; of course the amount depends upon the surface mate- 
rial and should be more for a soft material like clay or loam, and 
less for well compacted gravel or macadam. Crown is finished 
in two ways, either as the arc of a circle or as two straight lines 
sloping downward and outward and rounded a little where they 
join at the center. I do not think the special form of crown is 
so important to us at present as is the importance of finishing the 
road with a crown. 

Use Road Machine to Give Crown. 

As far as I know we have few road rollers in the State, but 
we do have a considerable number of road machines and I believe 
one of the best uses that can be made of a road machine is in 
Iceeping the surface of a gravel or dirt road smoothed and planed 
down by two or three trips of the machine over the roads in the 
summer. I would especially recommend this treatment on new 
sections of road say after the road has been used a month or 
six weeks and depressions, ruts and bunches have begun to 
appear. The machine should be run over the road taking a light 
•cut off the bunches and depositing the material in the ruts and 
hollows. 

The proper time for doing this work would be after a rain 
storm when the material was moist and in good condition to 
pack. 

This work should be done with the object of crown in view 
and I believe good results would be obtained. 

Brush Harrow for Giving Crown, 

This smoothing may also be accomplished by a brush harrow, 
same as we have all seen used for keeping the surface of a race 
track smooth and free from ruts. A considerable number of 
these harrows are in use in every farming community for 
smoothing fields after grain has been harrowed in. 

To fill ruts and preserve crown of a road the harrow should 
be modified by inserting the brush into the head piece at an angle 
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of 45 degrees and giving the head piece a cutting edge, so that 
when drawn along the road the loose material will be worked 
from the sides toward the center. 

Split Log Drag, 

A new implement for maintaining a smooth surface and keep- 
ing a road crowned is the split log drag invented by D. Ward 
King of Missouri. This is constructed by splitting a log (pre- 
ferably hard wood) from eight to ten feet long and ten to 
twelve inches in diameter lengthwise in halves. These halves 
are placed 30 inches apart, with the split faces to the front, so 
that the sharp edges shall act as scrapers. The two halves are 
fastened in this position by three cross bars or spreaders of hard 
wood inserted into two-inch auger holes and wedged. A plank 
is put upon the cross bars upon which the driver stands. A 
chain for drawing is attached either around the forward ends 
of the outer cross bars directly behind the front log, or better, 
into eye bolts in the front log near each end. The hitch should 
be at such a point in tlie chain that the drag will move at an angle 
of about 45 degrees to the direction of the road. 

It is claimed that great work has been done with this imple- 
ment in some of the western states in giving crown and hard 
surface to clay and other natural earth roads. To obtain best 
results it must be used immediately after every rain storm. The 
idea is that the puddled clay is smoothed and shaped by the drag 
and then dried and baked by the wind and sun. 

If any of these devices are used for smoothing a gravel road 
with earth shoulders, care should be taken not to draw the earth 
from the shoulders upon the gravel. A good gravel surface may 
be spoiled in this way. Probably the best way to smooth a 
gravel road with earth shoulders, is by men using rakes. 

This matter of finishing roads and touching them up a little 
here and there, as the travel indicates that attention is needed, 
costs very little in comparison with results obtained in wearing 
quality of the road, and satisfaction to users. It is a point that 
I believe has been overlooked in a great many towns in our 
State. 

Let me say here that to get the best results, the subgrade should 
be given the same crown as the finished surface or possibly a bit 
flatter as it is customary to spread the surface coat thicker at the 
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center than at the sides. Of course to obtain best results both 
subgrade and surface coat, or the road metal, as some builders 
call the wearing material, should be rolled thoroughly and evenly. 
The crown should be more on a hill than on the level on 
account of the greater tendency on the hills for the surface water 
to follow the wheel ruts and make them deeper. 

CULVERTS AND BRIDGE SUBSTRUCTURES. 

As to culverts and bridge substructures, our specifications are 
good, calling as they do for a permanent class of work. I would 
like to be assured that every board demanded this class of work. 
The only special care needed here is to secure good foundations 
and be sure the opening is large enough to accommodate more 
than the largest known flow of water. 

On account of the general distribution of good building stone 
throughout our State, I would say that split stone culverts will 
probably be found cheaper than iron pipe, area of waterway con- 
sidered. 

DRAINAGE. 

Now as to drainage : The builder who carries out the provis- 
ion of this specification, "that the drainage should be perfect and 
the ditches so constructed that the water will not remain in 
them," is botmd to have pretty nearly a perfect piece of road. 
I do not remember that I have ever seen or heard a more con- 
cise statement of what drainage should be. ^ 

As every one knows, water is the great enemy of roads, and 
every precaution should be taken to secure as nearly as possible, 
perfect drainage. Drainage alone will often change a bad road 
into a good one, while on the other hand the best road may 
quickly go to ruin for l^k of drainage. 

Hardly any builder would think of constructing or repairing 
a piece of road without making surface ditches, and with the 
single exception of a natural sand road which is improved by 
being kept moist, these surface ditches should always be carefully 
constructed. The best form is with broad flaring sides which 
are least liable to cleave off and fill the bottom of the ditch with 
mud, thereby obstructing the free flow of water and causing the 
liability of a washout in the road. 

On a side hill or on a road passing around the point of a hill 
provision must be made' for surface water falling on that part 
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of the hill which slopes upward from the road. Generally only- 
one ditch — that on the side towards the hill — ^will have to be 
desi^^ed to take care of this extra water. This point should 
not be overlooked. 

All ditches should be built on a true g^ade and should lead to 
some natural watercourse away from the road. 

Right here there occurs to my mind a point which I have 
thought for a long time has been neglected. That is the failure 
to effectually carry drainage away from our roads. Many times 
water can be found standing in side ditches, where it remains 
until soaked up by the roadbed, evaporated or turned into frost. 
Wherever this is seen steps should be taken to lower the grade 
at once, so that the water will drain off. The inspection of 
ditches after a shower or rain storm will show just where the 
grade needs to be lowered, and when a ditch is found free from 
these pools the grade is known at once to be all right. 

But a more serious and careless oversight it seem to me is in 
draining into swamps and bogs across which the road runs and 
then making no provision for carrying the drainage away. 
Occasionally no outlet can be found and the only remedy is to 
raise the grade across the swamp until it is high enough above 
the water to insure a dry roadbed ; but in most cases there is a 
natural outlet upon which if a little work were done a g^eat 
improvement would result. 

Objection may be made that the town will be doing work out- 
side the road limits and will be improving somebody's land. So 
much the better ; this should be reason enough for the adjacent 
property owners to join hands with the town authorities and 
both receive improvement at reduced cost. 

As to legal rights of towns to do this work reference may be 
made to sections 26 and 27 of chapter ^, Revised Statutes 1903, 
which takes the matter up fully, setting forth the conditions 
under which *' the municipal officers of any town may construct 
drains and ditches to carry water away from any highway or 
road therein, over or through any land of persons or corpora- 
tions when they deem it necessary for public convenience or for 
the proper care of such highway or road." 
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Paved Ditches. 

If the grade of the road and the ditch is quite heavy, and the 
material liable to wash and scour, it may be necessary to pave 
the bottom and sides of the ditches with flat field stones. If 
care is taken in selecting these stones and placing them a 
very good job can be done. You have all seen the gutters of 
cit>' streets paved this way with brick, granite blocks or cobble 
stones. 

Under drainage. 

Frequently the necessity for underdraining will exist, espec- 
ially in clay and other heavy soils. I believe neglect of this has 
been one of the greatest and most serious oversights in our road 
building in the past. We have in this State pursued a course of 
putting surface material on our roads, year after year, and as 
you all know we are almost as much in the mud now as we ever 
were. 

How much time have we spent building road foundations and 
draining them? Why should we expect to build a good road 
without a foundation any more than to build a house or any other 
structure without a foundation? How long would our brick 
and granite blocks, permanent structures as we call them, be 
permanent and lasting if set on the surface of the ground? 
Does the good foundation on which they rest have anything to 
do with preserving their superstructures? 

We can never have good roads until we have good foundations 
for them, especially in this northern climate where frost goes 
so deep. By good foundation is meant dry foundation ; a 
perfectly drained foundation ; one in which the action of the 
frost will be reduced to a minimum. 

The best way to tell where subdrainage is needed is by 
watching the roads in the spring of the year. Wherever the 
road breaks up badly when the frost " comes out " you may be 
sure that no lasting improvement can be made unless the place is 
first thoroughly subdrained. 

Subdrains should be laid below the frost and should be carried 
to some outlet. In many cases they will drain springs or pro- 
vide for the removal of water from the foundation derived from 
waterbearing strata opening under the road. Consequently they 
should be in working condition at all seasons of the year. 



128 COMMISSIONER OF HIGHWAYS. 

From Farmers Bulletin No. 136, U. S. Department of Agricul- 
ture, Earth Roads by Maurice O. Eldridge, Assistant Director 
Public Roads Inquiries, I quote the following : " When water 
is permitted to remain in the foundation of a road through the 
^\ inter, it freezes, expands, and loosens the soil. One hundred 
volumes of water make when frozen, 109 volumes of ice. When 
the warm spring weather comes, this ice melts, and as there is 
no place for the water to go, the ruts in the springy soil become 
deeper and deeper until wagons often sink to their hubs and 
horses flounder laboriously through the resulting slough. The 
remedy, therefore, is to get rid of the water in the foundation 
of the road, and get rid of it before it has time to soften the 
substructure or freeze." 

There are various forms of subdrains; probably the most 
efficient is the tile drain with the ditch over it filled with stone. 
Good results can be obtained with a rock filled drain or a blind 
drain laid in the center of the road. One drain though, on the 
side of the road, is nearly as efficient and is in a much better 
place for repairs without breaking up the road surface and inter- 
rupting traffic. In the absence of rocks or tile, resort is some- 
times had to bundles of wood fagots, placed in the bottom of the 
ditch, so as to leave an opening at the bottom. 

GRADES. 

None of your specifications touch upon the matter of grades. 
We all know that there are few stretches of road in this State 
of any length where steep grades are not found. We also know 
that the load taken by truck teams is generally limited to what 
can be hauled over the steepest hill on the route. No system of 
road improvement should be inaugurated which does not con- 
template a limiting grade. It does not appear to be good econ- 
omy to improve the level stretches of road so that a larger load 
can be hauled than was the case before improvement, and to 
have in the same road hills so steep that, for example, only half 
the load drawn on the level can be taken over them with the 
same team. 

It has been determined by experiment that a team can exert 
enough extra force on a spurt, to haul any ordinary load over a 
six per cent grade of reasonable length. Indeed, short grades 
of 10 per cent can be overcome when surface conditions afford 
good foothold for horses. 
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Maintenance expense on steep grades is excessive and the 
liability of accident is also large. Consequently grades should 
be lowered as much as possible that larger loads may be hauled 
and maintenance expense reduced. 

Without making further discussion of the matter I will say 
that in most of the states now building state aid roads under 
state supervision, a grade of 6 per cent or 6 feet rise in one 
hundred has been adopted as the standard which shall not, except 
in rare cases, be exceeded. I think we can safely follow the 
lead of states which have had a dozen or more years' experience 
in permanent road building and recommend to town authorities, 
that before doing permanent surface work on hills, the grade 
should be reduced to 6 per cent if possible without too great an 
outlay. This of course can in many cases be acomplished by 
cutting down the top of a hill and filling in at the bottom. It 
would be desirable to complete a job of this kind in one year and 
put a good surface and proper ditches on the hill. If funds are 
not available to reduce the grade sufficiently in one year, it would 
seem to be in the line of good judgment to allow the work to be 
distributed over two or more years. 

Oftentimes a bad hill can be avoided by building a new piece 
of road around it. If the work of reducing a grade on present 
location is to be quite expensive, a survey to ascertain its cost, 
as well as a survey of possible routes around the hill, should be 
made. Then comparisons of cost and relative advantages or 
disadvantages can be intelligently made. 

We have taken up a few of the leading points that to my mind 
should be covered by a set of specifications for doing state road 
work. I do not pretend to say that the suggestions here offered 
cannot be improved upon or that the ground has been fully 
covered. 

I would like to see some action taken by this convention 
towards the adoption and use of a standard specification or set 
of instructions for this work. One step towards systematizing 
the work will then have been accomplished. Then when we 
have worked out some system of continuous lines of road 
between centers of population and improved them according to 
our specification, we will be able to ride or walk over our State 
road and find that it will be impossible to tell what part of the 
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work each town has done. Our road work will then have the 
marks of uniformity such as we noted on our sample railroad. 

Such criticism as I have made of the specifications now 
employed on our State road work is done, not in a spirit of fault 
finding and dissatisfaction, but only with the idea of learning 
how the work corresponds in different parts of our State. I have 
discussed them from the view of one who knows very little of 
the exact conditions under which the work is carried on. It 
seems to me that credit is due those boards who have established 
a standard, and require it to be lived up to. On the other hand 
I have no doubt that each board has handled the question in the 
manner that has seemed best suited to the needs of its locality. 



SPECIFICATIONS FOR STATE ROAD WORK. 



Adopted by County Commissioners in Annual Convention, 

August, 1905. 



ACTION OF CONVENTION. 

The convention appointed a committee of five as follows: 
Hon. Nahum Hinckley of Hancock, Hon. A. B. Nealey of 
Androscoggin, Hon. Charles E. Dunn of Aroostook, Hon. Frank 
S. Adams of Sagadahoc and Hon. George D. Clark of Franklin, 
who met the Commissioner of Highways and discussed a specifi- 
cation. Together they settled upon the following points which 
were submitted to the convention and approved. 

OUTLINE SPECIFICATIONS. 

Width of road 21 feet. 

Limiting grade 6% if possible. 

Surface: Gravel or best material obtainable in vicinity; to 
be spread over center 12 feet of road, between earth shoulders ; 
to be 8 inches deep at center and 6 inches deep at sides. 

Crown to be 12 inches if road is surfaced with gravel ; to be 
15 inches if surfaced with loam or clay. 

Subdrains to be used where necessary ; laid not less tban 3^ 
feet deep, on a true grade and carried to an outlet Use land 



F 


"^ 






1 


. 


i 




f } 


1 


















^HlV'. 


'■'* -, 




( 


o 


lA 


^^•<^ 






3 


n 




< .'• 




? 3 


■a 


~. m.-t-my^ 


1 




n ^ 


■A 


4. .3 ^^ 


1 




; 


^H 


^ • ^, 


"'■T' 1 




: n 


^m. 


J •^'■'j 








m 


i.,9 


►^ ■ 




: n 


B 




■;.f 




? 












£ 3 








■^ 




1 




•1 


. <*k J^ 






r s 






XsSmM 


■mI^^H 




^%:-i 


■-•> 


2 5- 




> 

1 


K>3tia 










, ^ 


L- aa^ as n 






^ 2 




i 


l^li 


gj- li" 






/M 


^■%vv 


1 




- > 


W " 














^n, 




" g 




fc 


^■i 




i^« 




' .. < 


I'ffj^^^^Hj 




g:* 










F^ 


^ 


-^ 1P^K.-.| ) 






■ " 




. - ' ' 






■ ^ 




» 


^.s. 




11 


\ 


1 


'■n^ 




1 


B 









COMMISSIONER OP HIGHWAYS. I3I 

ile for best results. If this cannot be had use box, or blind 
tone drain. 

Telford foundations to be used where soil is wet and yielding. 
iVidth and depth to depend on locality. 

Culverts to be built of stone, concrete or iron pipe ; care being 
aken to secure a good foundation, and sufficient waterway. 

Bridge substructures to be of stone or concrete. 

Guard rails or fences to be built at all bridge approaches and 
)n high embankments. 

The convention then authorized the commissioner to elaborate 
:hese specifications and supplement them with more or less 
nstruction and agreed to recommend their use to towns building 
state road in 1906. 

Accordingly the commissioner has drawn up the following 
specifications or instructions which have been submitted to, and 
endorsed by, each member of the committee. 

In justice and fairness to the member from Aroostook we 
[juote the following from a letter received with his endorsement 
of the specifications. " You will recollect that I differed with 
the majority of the committee at the meeting in Houlton, relat- 
ing to the width of the road, also to the height of the crown. 
* * * I think you will find that a road twenty-one feet wide 
with one-fifth crown will be too flat for this county. I think 
that the metaled part in this county should be at least fifteen 
feet. A sixteen hundred pair of horses with forty barrels of 
potatoes on a jigger wagon meeting another team with like 
weight and load will want plenty of room to pass. I am only 
making these suggestions for Aroostook county." 

GENERAL STATEMENT. 

The dimensions of state roads should not be less than as 
suggested in these specifications. They may be more when local 
conditions warrant. 

If possible to secure a good surfacing material it should be 
used in all cases. However, if this cannot be done without 
incurring too great expense, attention should be given to the 
other points taken up in this specification and the surface finished 
of the natural earth. If this is done, more crown may be needed 
than is here recommended. 

Remember that cutting down the grade of hills, building sub- 
drains and foundations are all forms of permanent work that 
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cannot be too strongly urged on any kind of a road, unless 
exception be made as to draining a sand road. 

The thought should constantly be in mind that we are improv- 
ing our earth roads with the ultimate end in view that at some 
later date they will form the foundations for a permanent 
surface. 

The following specifications, or rather instructions, were 
adopted by the county commissioners at their annual conven- 
tion in Houlton, Maine, August 2, 1905, for the guidance of 
town officials in building state roads. 

DEFINING ROADS. 

We would recommend before state road work is done, that 
the limits of the road be defined and marked with suitable monu- 
ments, and a record and plan of the location be filed in the town 
clerk's office and with the county commissioners. 

CLEARING AND CLEANING RIGHT OF WAY. 

All Stumps, roots, bushes, rubbish and trees within the limits 
of the right of way, should be thoroughly grubbed out, piled up 
and burned, for the entire length of the proposed new construc- 
tion ; except where new embankments more than one foot high 
are to be built. Then stumps may be left in the ground after 
they have been cut close to the surface. The right of way on 
new work, and on all roads for that matter, should always 
present a neat and clean appearance. 

The GRADED PORTION of the road should occupy the center of 
the right of way. 

WIDTH OF ROAD. 

In general, state roads should be finished not less than twenty- 
one feet wide. This width on the finished surface to be made 
up as follows : 

The center twelve feet shall constitute the metaled or hard 
portion of the road with shoulders of four and one-half feet on 
either side composed of the natural earth. 
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LIMITING GRADES. 

We would recommend that all hills on state roads should be 
reduced to a grade of not more than six per cent or a rise of six 
feet in one hundred, unless in exceptional cases and for short 
lengths of grade. 

This of course can in many cases be accomplished by cutting 
off the top of a hill and filling in at the bottom. Oftentimes a 
l)ad hill can be avoided by building a new piece of road around 
it. If the work of reducing a grade on present location is to be 
quite expensive a survey, to ascertain its cost, as well as a survey 
of possible routes around the hill, should be made. Then com- 
parisons of cost and relative advantages can be intelligently 
made. 

CROWN. 

The finished road should show a crown of at least twelve 
inches obtained as follows : 

On the metaled portion of the road crown to be at the rate of 
one inch drop for each foot out from the center of the road 
towards the sides. (See standard section above.) 

On the earth shoulders the crown shall be at the rate of one 
and three-eighths inches drop per foot. 



SLOPES. 

Sides of cuts and embankments should be finished at a slope 
of one and one-half horizontal, to one vertical. That is, for 
each foot of depth of cut or embankment there must be one foot 
and a half of horizontal width, on each side, besides the width 
of the finished road. 
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This is the natural slope of ordinary earth. Wet clay will 
require a flatter slope. Ledge cuts may be finished on a slope 
of one-fourth horizontal to one vertical. 



SURFACE MATERIAL. 

The gravel or crushed stone should be spread twelve feet wide, 
eight inches thick at the center and six inches thick at the sides 
after rolling with the best roller obtainable in the vicinity. 

It is customary in making a surface of crushed stone to screen 
the stone into three sizes as follows: 2^, i, and 5^ inch. 

The coarse stone is spread on the bottom and rolled, then the 
one-inch size and finally the half-inch. Some builders sprinkle 
each course before rolling, others sprinkle only the last course. 

The first course should make 5 inches at the center and 4 inches 
at the sides after thorough rolling. The next course two inches 
at the center and one and one-half inches at the sides after 
rolling. The last course, or screenings, J4 inch and dust, should 
be spread so as to make one inch at center and Yz inch at sides 
after thorough rolling. It is customary to saturate and roll this 
course to force it into the spaces of the course beneath, where it 
acts as a binder, making an impervious roof to shed water as 
well as a hard, smooth, wearing surface. 

Gravel to give best results, should be screened into the same 
general sizes as crushed stone and applied and rolled in a similar 
manner. 

The best gravel for road purposes is composed of angular 
fragments of stone and carries from 16 to 20% of clay or clayey 
loam which acts as a binder. 

More binding material is a detriment and if it appears in 
excess of 20% the gravel should be screened to remove the 
excess which will only act to absorb water and make mud. 

Any gravel that stands in a nearly vertical face in a pit and 
has to be picked before it can be shoveled will generally be good 
road gravel. 

If loam overlays the pit it should be stripped off to prevent the 
possibility of its being mixed with the gravel. 
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SUBDRAINAGE. 

A sand or gravel foundation will generally give satisfaction 
without particular attention to subdrainage; a clay soil rarely 
will, and to make a good foundation, it must be subdrained. 
Sometimes however water is forced up thorough these pervious 
soils — sand and gravel — from below and in these cases subdrains 
must be constructed to carry away this water and keep it from 
rising to the surface and saturating the foundation. 

Frost is very destructive to roads. Water makes frost, so the 
more water that can be removed from the foundation of a road 
the better and more permanent will the road be. 

The best results will be obtained by using round porous tile 
pipe. It should be laid true to grade and line on an unyielding 
bottom. The joints should be made with collars, or covered 
with a strip of tarred paper. The tiles should be held firmly in 
place by small stones or by gravel carefully tamped around the 
pipe. No large stones should be allowed to rest against or upon 
the pipe. The trench should be filled to the top of the subgrade 
with small field stone. In some localities it may be impossible 
to fill the ditch with stone. If it becomes necessary to partly or 
wholly fill the trench with earth, the most porous material in the 
vicinity should be used. If the trench is partly filled with stone 
and topped with earth, a layer of meadow hay, brush or sod with 
the turf side down should be placed over the stone to prevent 
the top filling from settling into the voids between the stones. 

A box drain of flat stones or brick may be substituted for the 
tile. A blind drain will give good results too. For this use 
stone 3 inches to 8 inches in diameter in bottom and grade to fine 
at top. Subdrains should be laid at least three and one-half feet 
deep. They should be laid below the frost and carried to an 
outlet. 

TKLFORD roUNDATIOX. 

In very wet and vieldinix soils it mav be necessary to 
Strengthen the foundation by laying telford. This should be of 
the same width as the metaled portion of the road, 12 feet. 
Stones for this pur|x>sc should be sound and hard. They should 
be from four to ten inches in width and six to twenty inches in 
length and not less than eight inches in depth. They should 
be placed with their broadest side down and smaller end or point 
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up and laid as close as possible lengthwise across the road. Any 
small spaces between the stones should be filled in with wedge- 
shaped bits of stone driven in solidly. Any projecting points 
should be knocked off by hammers. This foundation should be 
thoroughly rolled or sledged to prevent the possibility of any 
loose or shifting stones being left under the surfacing coat. 
These of course would have a tendency to settle and give way 
under the surface and cause inconveniences, to say nothing of 
wholly defeating the ends for which the foundation is used — 
namely, to distribute the pressure of wheel loads over as much 
area of soil as possible thereby preventing ruts. 

Over the telford shou^d be placed the road metal as described 
above. 

A combination of telford laid over a center subdrain should 
make a strong foundation. There may be localities requiring 
two subdrains, one on each side of the road, and the telford 
foundation as well as a proper preparation for the surfacing 
material, although in such cases the following treatment will gen- 
erally prove efficient and is more economical. 
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DRAIN. 

After seven or eight years of construction and careful watch- 
ing of results, the Massachusetts Highway Commission designed 
and have used for three or four years a foundation called the 
"V" drain. 
Brieflv described this foundation is as follows : 
Center of road is excavated full width of metaled portion, of 
var}nng depth according to soil condition, but always deeper at 
center than at sides. On the standard cross section of this foun- 
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dation, as designed by the said commission the following dimen- 
sions appear. 

Depth at center, 18 inches (sometimes increased to 24 inches). 

Depth at sides, 4 inches (sometimes increased to 12 inches). 

The following note of explanation appears, "Cobble filled — 
large stones at bottom, small stone and gravel at top. No stone 
larger than eight inches to be used in this foundation." 

This foimdation is used on cuts and on fills. Side outlets are 
usually provided about every 100 feet. The surface of the rock 
filling is finished with a crown and is rolled. The gravel or 
macadam is laid directly on this foundation. 

From the report of the Massachusetts Highway Commission 
for 1905, work done in 1904, the following is quoted : "On no 
state road has there been a failure of well laid telfording founda- 
tions, neither has there been a failure of any V shaped drains 
since the building of the first one by the commission three years 
ago. They are apparently as effective as the telfording founda- 
tion and side drains combined and cost much less to build." 




V- drain -for founcf^tion 
in w&f' oncf heoou^o^'^. 

L oro^ ^one ai'boi/'o^, /y/7^ 
ancf QraoCft aPfofD. Ao^tonc 
ocfer/o V/7 c/it^me te^r to be. 

used, Sca/e. 1 — ^^ 1 

For our climate we would say, that V drains should be at least 
24 inches deep at the center and not less than ten inches deep at 
the sides. As with other ditches and drains, the grade of the 
bottom should be carefully and easily constructed. 

The surface of tlie stone should be finished with a crown, and 
should be rolled or pounded down. 

The gravel or crushed stone should be laid directly upon this 
stone foundation. 
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We would especially recommend that towns pay particular 
attention to the above remarks, as to drainage, and as far as 
possible put them into practice in all town work. 

CULVERTS.. 

Culverts should be built of split stone, concrete or iron pipe. 
The main features to be observed in building culverts are : 

To properly locate them. 

To make them long enough. 

To give them sufficient grade to clear themselves. 

To thoroughly pave the bottoms and be sure that the paving 
extends under both side walls. 

Paving constructed as described above under telfording, will 
be foimd satisfactory. 

To provide an apron at each end of the culvert to prevent 
undermining. This should be one stone of sufficient length to 
extend from outside to outside of sJBe walls (for culverts 3 by 
3 feet and under) and be not less than 18 inches square. 

Side walls should be of large well shaped stones, laid on their 
natural beds, well bonded and joints well broken. At least one- 
quarter of the stones should be headers and should extend clear 
through the wall. Joints should not exceed one and one-half 
inches. The covering stones should be entirely sound and 
should extend clear across each side wall. No covering stone 
should be less than 12 inches thick. 

It would be preferable to lay all culverts in cement mortar. 
For this purpose a well and favorably known brand of Portland 
cement should be used. Sand for mortar should be sharp, 
clean and free from loam and vegetable matter. 

Mortar should be composed of one part of cement to not more 
than three parts of sand. It should be mixed in small batches 
and used as soon as mixed. 

CONCRETE. 

Concrete should be composed of angular fragments of sound, 
durable stone, which should be clean, and free from dirt. No 
stone being over two and one-half inches in its largest dimen- 
sion. The stone should be mixed with Portland cement and 
sand in the following proportions : Cement one part, sand two 
parts, and stone five parts. 
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Mixing. These ingredients should be thoroughly mixed by 
being turned several times when dry and again after adding suf- 
ficient water. 

The concrete should be carefully deposited in place and 
rammed until water flushes to the surface. A good clean grade 
of gravel may be substituted for the broken stone. 

If iron pipe is used for culverts it should be carefully laid on 
a well compacted foundation and its ends protected by buttress 
walls. , 

OFF TAKE DITCHES. 

'Particular attention should be paid to providing good and suf- 
ficient of? take ditches at the ends of all culverts and at such 
points as surface water is turned away from the road. The 
value of a culvert or surface ditch mav be entirelv lost unless this 

I 

important point receives attention. 

BRIDGE ABUTMENTS. 

Bridge Abutments should be built of a good class of split stone 
or concrete masonry — If stone is used it should be of the best 
quality obtainable in the vicinity and should be laid in Portland 
cement mortar, made as specified above. 

The following will give a good class of work. 

Head and IVing Walls will be built of quarry faced granite 
laid in cement mortar in regular courses with horizontal beds 
and vertical joints, the thickness of the courses to decrease reg- 
ularly from the bottom to the top of the wall. 

Joints shall not exceed one and one-fourth inches. 

Dressing, All stone shall be dressed with square and true 
beds and joints before being placed in the wall and no dressing 
allowed upon a stone after it is once set. 

The vertical joint of one and one- fourth inch shall extend back 
into the wall at least eight inches. 

Headers. At least one- fourth of the stone shall consist of 
headers. Thev should be laid directlv over stretchers, and 
should be not less in width than in depth and should maintain 
their full size into the heart of the wall. 

Stretchers shall be at least as wide as they are deep and in 
length not less than two and one-half times their depth. 
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Backing shall consist of good, large sound stone, laid in mor- 
tar as nearly in courses as may be and so as to make a thorough 
bond with the face wall. 

All joints must be filled with mortar and spawls, and each 
course should be thoroughly grouted before laying the next. 

Copings, Bridge Seats, etc, should be finished as required for 
each particular case. 

Foundations must be built to meet local requirements. 

Any masonry or bridge work of consequence should be built 
under the direction of an engineer and only upon plans and spec- 
ifications made to suit local conditions. 

GUARD RAILS. 

Guard Rails, or substantial fences should be built at all bridge 
approaches and along the sides of high embankments. 

These specifications or instructions for doing state road work 
are prepared to point the way towards a good class of permanent 
road work. 

Our state road law contemplates such a class of work as is 
here outlined. Remember that quality, not quantity should be 
the governing feature in this as in all road work. 

Approved : 

Nahum Hinckley, Cohit Hancock County. 
A. B. Nealey, Com'r Androscoggin County. 
Charles E. Dunn, Com'r Aroostook County. 
Frank S. Adams, Com'r Sagadahoc County. 
George D. Clark, ComV Franklin County. 
Committee of convention to confer zvith State Highway Com- 
missioner and drazv up Specifications, 

Approved : 

Paul D. Sargent, 
State Highway Commissioner. 
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STATE ROAD WORK, PRIOR TO 1905. 



Herewith are presented results accomplished by the several 
towns building state roads in 1904 as reported by the county 
commissioners to the governor and council. These reports vary 
so much in form, many not showing length and width of road 
constructed, that it is impossible to compute the mileage of 
improved roads in the State resulting from the operation of the 
stdte road law. 

Cost of each piece of work is also shown that comparison of 
results accomplished may be made as far as data will permit. 

SUGGESTIONS. 

These returns would be much more valuable for purposes of 
comparison and as records if length and width of the road 
improved was shown in each instance. It would be well too, to 
have a statement of the amount of material of each class that 
was used in the construction of each section of road. Amount, 
kind and dimensions of all subdrainage and foundation work, 
should also be shown. We recommend to county commissioners 
that future returns of state road work be made according to these 
suggestions. 

As suggested elsewhere, we believe state road work should be 
done in May and June. We hardly feel competent to criticize 
the action of our last two legislatures in extending the time for 
completing state roads from August first to September first and 
, later to October first, because we do not know under what condi- 
tions the amendments were made. We feel however, that a mis- 
take was made. To get best results, work must be done in the 
early season. A dollar will do more woric then and the work 
will last longer. From the number of towns we saw building 
state road last September we were led to believe that it was the 
general practice in the State to defer this work until that month. 
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We would suggest to towns that the experiment of doing the 
work early be tried, that results accomplished might be compared 
with those of former years when the work was done late. 

We have been told by some commissioners who have built 
state road that boulders have been used for drainage and founda- 
tion work. We would caution commissioners against this prac- 
tice which we feel sure will give more or less trouble later on. 
As indicated in the specifications for state road building we 
would limit the size of stone used in foundations and subdrains 
to eight or ten inches in diameter. 

A g^eat many low places too, have been graded up with solid 
stone filling, sometimes three or more feet deep. This seems to 
us an unnecessary expense. The Romans in their road building 
operations, used foundations of stone three feet thick, built in 
layers or courses, laid in lime mortar. Modem methods of road 
building have developed thorough underdrainage and a telford 
base as being permanent, not too expensive and on the whole 
satisfactory. Accordingly we should drain the low places, raise 
the g^ade with earth and upon the grade lay a telford base over 
which, earth, gravel, or a crushed stone surface may be con- 
structed. 

If by using the proper construction 200 rods of road can be 
built in place of 100 at the same cost, it behooves towns to be 
sure before undertaking any road work that they are using the 
most economical construction. The one aim should be to do 
work thoroughly and permanently and no more, 

PROGRESS OF STATE ROAD MOVEMENT. 

Following the statement of work done in 1904, will be found 
tables showing towns in each county that have built state road 
each year, their expenditures for the same; and aid each has 
received from the State. 

By reference to the recapitulation table it will be seen that in 
the year 1901, twelve towns built state road; expended $3,025.30; 
and received as state aid $1,175.00. 

In 1902, ninety-nine towns built state road; expended 
$21,670.32; and received as state aid $9,507.36. 

In 1903, 206 towns built state road; expended $69,877.10; 
and received as state aid $28,722.65. 

In 1904, 244 towns built state road ; expended $83,797.56; and 
received as state aid $33,485.49. 



144 COMMISSIONER OF HIGHWAYS. 

The grand total expended in the four years on state road is 
$178,370.28; the total amount of state aid paid on account of 
this work is $72,890.50. 

From these figures it would se^em that state aid for road build- 
ing was a popular measure. It may also be added that a larger 
number of towns have built state roads in 1905 than in any pre- 
vious vear. 

In connection with this statement of work done in the past 
we had hoped to present a map of the State showing layout of 
state roads in the different counties, but as onlv a few boards 
of county commissioners have returned the maps sent to them, 
with these lavouts indicated thereon, we are unable to do this. 

WORK OF 1904. 
ANDROSCOGGIN COUNTY. 

Durham. Turnpiking and graveling. Cost, $202.70; aid, 
$101.35. 

Lisbon. The road is 30 to 32 feet wide, of even grade, cov- 
ered from 10 to 15 inches with clay gravel. Cost, $403.08; aid, 
$200. 

Mechanic Falls. Laying a blind stone drain in center of 
road ; building a culvert and turnpiking a distance of 29 rods. 
Cost, $200; aid, $100. 

Poland. Removing center of road and filling with stone two 
feet deep and 12 feet wide. Cost, $200; aid, $100. 

IVales. Built one stone culvert: bed of road rubbled with 
stone and covered with gravel, good depth. Cost, $200; aid, 
$100. 

IVebstcr. Straightening road, building three culverts, turn- 
piking and graveling one foot deep. Cost, $300; aid, $150. 

AROOSTOOK COUNTY. 

Ashland. From the L. S. Coffin house in Ashland village, 
southerly on said road toward J. B. Bartlett's, consisting of wid- 
ening street, graveling and draining. Cost. $220.54; aid, $loo. 

Bridsic^ii'ater, From near G. W. Huntley house, southerly, to 
McKeen hill (so called) including bridge across Whitney brocrfc, 
and in swamp south of J. L. Smith's, consisting of turnpiking 
and graveling. Cost, $400: aid. $200. 
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Caribou. Continuing the permanent improvement made in 
1903, consisting of ditching, building up with rock and covering 
same. Cost, $400; aid, $200. 

Dyer Brook. Extending from north line of land of John 
McLellan to about six rods beyond the south line of land of 
James White, consisting of turnpiking, ditching and draining. 
Cost, $318; aid, $100. 

Boston, Between Easton Center and Spragues Mills, consist- 
ing of shaping up road with rock and gravel. Cost, $400 ; aid, 
$200. 

Fort Fairfield. Between the Maple Grove starch factory and 
Bridge street in Fort Fairfield village, consisting of turnpiking 
and building up with rock and gravel. Cost, $500 ; aid, $200. 

Haynesville. On the "Ferry road," (so called) north from 
Ferry bridge, consisting of building up road with rock and dirt. 
Cost, $141.95; aid, $50. 

Hodgdon. Commencing where last year's work left off in 
the Nickerson swamp and building 12 rods with stone, covered 
with 226 loads of gravel. Also in the Sherman swamp, building 
22 rods, scraping out the middle of road, filling in rock, covering 
with gravel and building one stone culvert. Cost, $300; aid, 
$150. 

Houlton. Being that part of Court street or the "Calais road" 
(so called) lying between the residences of Alonzo P. Harragan 
and the David Harragan homestead, a distance of 395 feet, same 
being macadamized 21 feet wide. Cost, $504.75; aid, $200. 

Limestone, From near the residence of Chas. McLaughlin 
northerly to the spring near J. B. Durepo and Son's starch fac- 
tory, consisting of building up with rock and gravel. Cost, 
$200 ; aid, $200. 

Linneus, On the Oakfield road, building around ledge or 
Hemlock hill (so called), consisting of turnpiking, ditching and 
draining. Cost, $350; aid, $150. 

Ludlow. From Henry Hanson's east line easterly on said 
state road, consisting of repairs with rock and gravel. Cost, 
$200; aid, $100. 

Mapleton. In the swamp about 100 rods from east line of 
town, consisting of 41 rods of road built from field stone pounded 
by hand until well broken and made q\iite smooth on the sur- 
face and covered with a light coat of screened gravel. Cost, 
$405 ; aid, $200. 
10 
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Masardis. Between Masardis village and Squapan stream, 
consisting of turnpiking, grading, cutting bushes and blasting* 
Cost, $400 ; aid, $100. 

Monticello. From the B. & A. station to the main road, a 
distance of 100 rods graveled to a depth of eight inches, and 14 
feet wide; and on main road tumpiked, ditched and graveled 
about 180 rods; also permanent improvement on the hill near 
E. B. Jewett's farm. Cost, $300; aid, $150. 

New Sweden, From where work of 1903 ended northerly to 
corner near postoffice, thence westerly to line between lots 116 
and 117, consisting of turnpiking 27 feet wide and three feet 
high; draining, blasting and filling. Cost, $237 . 83 ; aid, $100. 

Oak field. From the Linneus line westerly through the Dag- 
gett swamp, consisting of turnpiking, carting on gravel, and 
draining; 12 and 20 inch tiling used for culverts. Cost, $500; 
aid, $200. 

Orient, In the Sprague swamp, so called, consisting of build- 
ing up with rock and gravel. Cost, $200; aid, $100. 

Perham, Continuing from work of 1903 and consisting of 
building up with rock and gravel. Cost, $250; aid, $100. 

Presque Isle, Continuing easterly from where the work of 
1903 ended 61 rods, consisting of ditching and widening road to 
25 feet ; graveling, building one bridge and putting in one drain 
tile culvert. Cost, $404.63 ; aid, $200. 

Sherman, From Sherman Mills village to the town line near 
Braggville, consisting of building up the low places with crushed 
rock; the town having bought a complete rock crushing plant* 
Cost, $800; aid, $200. 

Smyrna, From the Ludlow line westerly to the Dunn brook,, 
consisting of building up with rock and gravel, ditching and 
putting in granite culverts. Cost, $410; aid, $200. 

Van Buren. From opposite the mills of the St. John Lumber 
Company, a distance of 150 rods, cohsisting of turnpiking and 
graveling. Cost, $720.23 ; aid, $200. 

Washburn, Consisting of grading down the Munson hilL 
Cost, $ioo;aid, $50. 

Weston, From the Danforth line to a bridge near Otis Gil- 
patrick's house, consisting of turnpiking, ditching, draining and 
putting in stone culverts. Cost, $205 ; aid, $100. 
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Woodland. From schoolhouse through the swamp to the top 
of hill near Gerald Burgess' dwelling house, consisting of build- 
ing up with rock and gravel. Cost, $200 ; aid, $ioo. 

Macwahoc Plantation. From Macwahoc bridge westerly to 
plantation line, consisting of carting on gravel. Cost, $175 ; aid, 
$50.00. 

Merrill Plantation. From a rise in the road ten rods from 
Charles E. Fitzgerald's north line to Roach Bros., north line, 
327 rods; same being 25 feet wide and crowned accordingly, 
consisting of tumpiking, ditching and draining. Cost, $400; 
aid, $200. 

CUMBERLAND COUNTY. 

Bridgton. Middle of road excavated 3 feet deep, 6 feet wide 
and 27 rods in length and filled with stone ; then 75 rods in length 
was covered with gravel ; two water courses repaired and length- 
ened with split stone. Cost, $200; aid, $100. 

Casco. Roadbed put in good shape, 102 rods in length, and 
25 feet in width; covered with clay and gravel 6 to 15 inches 
deep; two water courses repaired with stone. Cost, $200.46; 
aid, $100. 

Cumberland. Roadbed formed and covered with earth, 9 
inches or less, then with gravel, 5 inches deep and 20 feet wide, 
for 21 rods; width from ditch to ditch, 25 feet. Cost, $216; 
aid, $100. 

Freeport. Stone excavated, depth, 6 inches to i 1-2 feet; 
width, I to 5 feet; earth excavated 6 inches to i 1-2 feet; width, 
20 feet ; covered with crushed stone, 6 inches and gravel 2 inches 
deep, and 18 feet wide; length of road worked, 100 feet. Cost, 
$198.79 ; aid, $99.40. 

Gorham. Some soft places were excavated and filled with 
stone; hill graded down considerably, by carting from top and 
filling at bottom ; stone filling was used to widen road ; this was 
covered with 8 inches of earth and all covered with gravel for 
1,500 feet long, 18 feet wide, 6 inches deep. Cost, $500; aid, 
$200. 

Gray. Partly covered with stone and all with gravel for a 
distance of 50 rods ; width of stone filling 12 feet ; gravel 20 feet ; 
width of road, 24 feet; two water courses built of stone. Cost, 
$200 ; aid, $ioo. 
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Harrison. For a distance of 20 rods earth and stone were 
excavated, 3 feet deep, and for 75 rods, in length ; covered with 
earth and gravel 9 inches in depth, 15 feet wide. Three water 
courses built of split stone. Cost, $230; aid, $100. 

Naples. Widened with stone for a distance of 124 feet and 
five feet in width ; stone covered with 60 loads of earth ; all cov- 
ered with 250 loads of gravel ; two water courses built of 8 and 
12 inch tiling. Cost, $200; aid, $100. 

Scarborough, Good roadbed with drainage; covered with 
earth filling 4 inches; gravel 6 inches. Cost, $200; aid, $100. 

South Portland. Roadbed covered with 10 inches of crushed 
stone and 6 inches of gravel for a distance of 800 feet; width 
of road 25 feet. Cost, $595.95 ; aid, $200. 

Westbrook. Twelve hundred feet of said road was thor- 
oughly macadamized. Cost, $2,500 ; aid, $200. 

Windham. Stone excavated on one part of road and filled 
in on another ; stone excavation and filling covered with i foot of 
earth; whole length of road worked 75 rods; covered with 10 
inches of gravel and clay. Cost, $405 ; aid, $200. 

FRANKLIN COUNTY. 

Avon. Stonework, $184.75; work on earth, $*20.23. Cost, 
$204.98; aid, $100. 

Carthage. Ninety rods, ditched and graveled. Two hundred 
and thirty-six loads gravel at .50, $118; 34 days, 7 1-4 hours 
work at $1.50, $51.60 ; 9 days 7 hours work at $2.00, $19.40 ; paid 
for gravel, $10.00; paid for tools broken, $1.00. Cost, $200; 
aid, $100. 

Jay. Excavated on Jay hill above where the work was done 
last year, to the depth of three feet; and eight feet wide; filled 
with stone ; covered with earth ; length 30 rods. Cost, $406.30 ; 
aid, $200. 

Rangeley. Carting gravel; grading; blasting; removing 
rocks. Cost, $300; aid, $150. 

Salem. One stone culvert built ; road widened ; stones blasted, 
etc. Cost, $180; aid, $90. 

Strong. Three stone culverts. Cost, $200; aid, $100. 

Weld. Length, 3-4 mile; 5 stone culverts put in; repairing 
bridge abutments ; iron water pipe for water course, 50 feet ; 50 
rods filling done. Cost, $400 ; aid, $200. 
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Wilton. Said improvements were as follows: For crushed 
stone, $88.20; for stone culvert, $102.10; freight on stone, 
^51.18 ; labor and filling, $393.20. Cost, $634.68 ; aid, $200. 

HANCOCK COUNTY. 

Bluehill, Laying 5 inch tile from the bridge built by the 
State in part in 1903 near the house of W. M. Abbott on Green's 
hill, so called, and running to the comer near the house of F. P. 
Greene, a distance of 1,250 feet, with two turnouts ; thence along 
main street to the comer near Nahum Hinckley^s house, a dis- 
tance of 985 feet with three turnouts; tile is laid 31-2 feet deep, 
straight so that no water can stand in it, joints covered with 
tarred paper and then filled with gravel, i foot deep, then filled 
with the earth removed. Cost, $382.28; aid, $191.14. 

Brooklin. Length of road improved, 100 rods; width, 18 
feet ; center drain 3 feet wide and 33^ feet deep entire length ; 
drain at bottom, filled in with small rock, lyi feet, then i foot of 
eel grass; the whole covered with dirt and well rounded up. 
Cost, $300; aid, $100. 

Brooksville, Three hundred and thirt}'-five feet graded and 
180 feet of ledge blasted out of the ditch on hill near A. 
Blodgett's ; 570 feet of stone drain laid three and one-half feet 
deep and filled with stone within one foot of the top and then 
filled with dirt and gravel. Cost, $202. 18; aid, $100. 

Dedhatn. Twenty-nine rods of road was underdrained and 
widened. Cost, $100; aid, $50. 

Ellsworth. Commencing at the place where work was dis- 
continued in 1903, fifty rods of road have been built with crushed 
rock ; a knoll of about two feet has been leveled off, graded and 
two stone culverts have been built. Cost, $602.40 ; aid, $200. 

Gouldsboro. The length of road improved is three hundred 
and ten feet ; the width eighteen feet ; depth of stone foundation 
sixteen inches covered with shale and gravel. Cost, $375 ; aid, 
$187.50. 

Hancock. On the hill at North Hancock near the railroad 
crossing a ditch was blasted through the ledge on the upper side 
of the road for about 100 feet, and the road turnpiked for 100 
feet more. The road between the spans on the Kilkany bridge 
was covered with clay and gravel to a depth of eight inches in 
the center for a distance of 200 feet. On the hill at the western 
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end of the bridge a ditch was dug 2 feet deep and 3 feet wide, 
for about 100 feet, and filled with stone, after which it was turn- 
piked and graveled to a depth of four inches. Commencing on 
the eastern end of where the work was done last year, near the 
carrying place, a piece of road 320 feet long was tumpiked and 
graveled to a depth of six inches, about 100 feet of which was 
covered with a rock bed before it was tumpiked, and a stone 
culvert 21 feet long 2 by 2^/2 feet was built. On the hill near, 
a ditch was made on the upper side of the road by blasting 
through about 100 feet and turnpiking about 100 feet more. On 
the west side of the carrying place, a piece of road 240 feet in 
length was dug out in the center 6 feet wide and 2 feet deep and 
filled with stone after which it was turnpiked and graveled to a 
depth of 4 inches and a new stone culvert 21 feet long 2 by 2^ 
was put in. Cost, $400 ; aid, $200. 

Lamoine, Commencing at and connecting with the tile laid 
in 1903 ; thence running N. five degrees and thirty-five minutes 
west, 44 rods to stone post No. 52; thence running N. 16" and 
45' W. 8 rods and 12 feet towards stone post No. 53 ; whole 
distance 52 rods and twelve feet. Said road is underdrained 
with 4 inch tile laid 33/ feet below the surface, bedded in 6 
inches of clean gravel ; road bed properly tumpiked and well 
graveled. Road is 22 feet wide in which is one culvert laid with 
6 inch sewer pipe i and yi feet below the surface. Cost, 
$201.65; ^*d, $100. 

Orland, Three hundred and fortv'-five feet of road was center 
drained with five inch tile and the top of the road graded, 
graveled and side drained. Cost, $241.96; aid, $100. 

Mariarillc, A piece of road forty-five feet long and twenty- 
two feet wide, built of stone seven feet high at approach of 
bridge and five feet high at outer end. It is built on a roadbed 
of small stones three to four feet deep which were put there 
some time ago to stop the road from washing at high water. 
Cost, $JOo; aid, $100. 

Otis. Three hundred and thirty feet in length by 18 feet in 
width were repaired and rebuilt with center drainage, rock filling 
covered with clay and gravel. Cost, $140.35; aid, $50. 

Scd^i'ick, About one- fourth of a mile turned in with road 
machine and well graveled ; underdrain laid from three feet to 
four feet deep. Cost, $241 . 38 : aid, $75. 
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Stonington. Two hundred and twenty-five feet of road 
twenty-two feet wide filled to the height of five feet with three 
feet stone wall and two feet of gravel on top. Top of hill cut a 
length of one hundred feet from one to three feet, reducing the 
grade of the hill seven feet. The two hundred and twenty-five 
feet which was built up was railed on both sides with inch wire 
and iron posts, seventy-five rods of stone wall was removed 
along the road and ledge blasted out near the top of the hill. 
Cost, $398 . 58 ; aid, $150. 

Sullivan. The last year's job (Baker hill) was finished. The 
character of the work was cuts and fills. The remainder of the 
money was expended by continuing from the hill in a southerly 
direction about 200 feet which was also cuts and fills. Cost, 
$301.27; aid, $150.64. 

Surry. A stone bridge was built of split stone near the Blue- 
hill town line. Three hundred yards in length of road near East 
Surry was tumpiked and thoroughly graveled. Cost, $149.40; 
aid, $50. 

Trenton. The length of road is 49 feet, built across tide 
water of logs laid up in abutments, well bolted together with 
7-8 inch bolts, filled inside with rocks within 14 inches of the 
cap log, a roadbed of loam 14 inches deep and 18 feet wide with 
6 inches of gravel on top. Cost, $150 ; aid, $50. 

Waltham. By raising the road on the flat by putting in stone 
and gravel. On the hill, drain pipe was used for a distance of 
about twenty-five rods, covered and graded. Cost, $155.57; 
aid, $75. 

Winter Harbor. Two hundred arid fifty feet of road made 
with rock foundation, i foot and six inches deep covered with 
dirt and gravel ; i culvert built of cut stone covered with cut 
stone, size in clear 2j4 by lyi feet full width of road, then con- 
tinue to shore 40 feet with rock sides and plank covering. Cost, 
$266; aid, $100. 

KENNEBEC COUNTY. 

Augusta. The roadbed was well rounded, graded and thor- 
oughly rolled with a ten ton steam roller ; then a layer of crushed 
rock was put on to a depth of six inches in center and three 
inches at sides and thoroughly rolled ; the crushed rock finished 
road being 12 feet wide the entire distance. Cost, $600; aid, 
$200. 
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Belgrade, Claying and graveling sandy road. Cost, $400; 
aid, $200. 

Benton. Split granite culvert laid up in Portland cement, the 
filling on both sides of said culvert being gravel. The road was 
raised by carting on clay and covering with heavy coat of gravel. 
Cost, $246; aid, $100. 

Chelsea. Grading and widening the hill in the highway; 
reducing said grade four feet six inches ; covering same with a 
good coat of gravel. Cost, $1 18. 15 ; aid, $50. 

China, One hundred Tods opened and filled with stone; cov- 
ered with gravel ; five stone culverts. Cost, $400 ; aid, $200. 

Clinton. Eighteen rods of highway raised from one foot, to 
two and one-half feet ; stones for foundation covered with gravel. 
Cost, $380; aid, $100. 

Farmingdale. Filling with stone and graveling six hundred 
feet in length; one stone culvert. Cost, $199.93; aid, $99.96. 

Litchfield, Thirty' rods filled with stone and well covered with 
gravel. Cost, $150.50; aid, $50. 

Manchester. Nineteen rods of road excavated two and one- 
half feet deep, and twelve feet wide and filled with stone, dirt 
replaced and then graveled to a depth of ten inches; six rods 
graveled without any stones put in. Cost, $188. 15 ; aid, $94.07. 

Mount Vernon. Made good stone culvert; removed large 
stone; widened the road. Cost, $200; aid, $100. 

Pittston. Heavy graveling and making a nice stone culvert 
Cost, $440. 14 ; aid, $200. 

Randolph. Filling of coarse gravel, fifteen inches in depth; 
covered with fine gravel, eight inches in depth at center, to four 
inches on sides, with a width of twenty feet ; deep gutters at the 
sides. Cost, $402.80; aid, $200. 

ReadHeld. Excavated forty-four rods in length, sixteen feet 
wide, from two to three feet in depth ; laid underdrain ; filled 
with rock, replaced dirt ; graveled. A fine piece of road. Cost, 
$450; aid, $200. 

Sidney. Removing dirt from middle of road to the depth of 
about twenty inches ; nine feet in width ; filling with rocks ; 
covering with dirt about twelve inches. Cost, $401.89; aid, 
$200. 

Vassalboro. Cleaned out the ditches ; hauled on^ five hundred 
loads of good gravel. Cost, $200; aid, $ioa 
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Wayne. Underdrained in a wet place ; excavated seven feet 
wide, (and in places) four feet deep, for twenty-two rods in 
length ; made one good stone culvert. Cost, $250 ; aid, $100. 

West Gardiner. Excavated thirty- four rods; filled with 
stone ; dirt put back ; graveled twenty feet wide. Cost, $269. 74, 
aid, $100. 

Windsor. Grading down a knoll ; filled up with large stones 
on the bottom ; smaller stones next ; and covering lastly with 
gravel on both sides of a split stone culvert ; culvert being 20 
feet long, with open space of 33^ feet by 3 feet. Cost, $200; 
aid, $100. 

Winthrop. Graveling; ten hundred and fifty feet in length, 
twenty-two feet in width ; from one foot to one and one-half 
feet in depth ; also laying three hundred and sixty feet of drain 
tile. Cost, $486.97; aid, $200. 

KNOX COUNTY. 

Appleton. The road was opened, filled in with stone and 
covered with gravel. Stone walls and bushes by the roadside 
were removed and stone culverts constructed. One hundred and 
sixty rods were built this year. Cost, $200 ; aid, $100. 

Camden. The roadbed was excavated to a depth of 24 to 40 
inches and then filled in with coarse rock, and this covered with 
fine rock and a deep covering of gravel. The gutters were 
paved. About 400 feet in length was completed. Cost, 
$591.99; aid, $200. 

Gushing. The roadbed, being low, was raised with coarse 
rock, and surface made with finer rock and coarse gravel. A 
good stone culvert was built to secure good drainage. About 
600 feet was completed this year. Cost, $150.30; aid, $75. 

Hope. The work consisted of carting on rock on top of the 
roadbed thus raising the whole roadbed nearly two feet, making 
a surface of gravel. 780 feet was completed. Cost, $200 ; aid, 
$100. 

North Haven. The roadbed for a part of the distance was 
excavated to the depth of two feet, filled in with coarse stone 
and covered with gravel; ledges were blasted to secure good 
drainage and the whole road built in a workmanlike manner. 
Cost, $212.60; aid, $100. 

Rockland. The road was excavated to a depth of two' feet, 
and then filled with large ledge rock at the bottom. This was 
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•covered with chips of the same material, and the chips were 
covered with gravel as a surface. Cost, $485.37; aid, $100. 

Rockport. Said road was built up with stone and covered 
with a thick coating of gravel, thus making a good surface. 
Good drainage was secured ; 500 feet of road was built. Cost, 
$599.14; aid, $200. 

South Thomaston, The road was built of rock and covered 
with coal ashes and gravel, and the work was done in a thorough 
and workmanlike manner. Five hundred feet of road was built. 
Cost, $1,037.99; aid, $100. 

St. George, The roadbed was first covered with coarse stone, 
then with granite chips, and the whole was covered with crushed 
stone, and rolled with a heavy stone roller weighing several tons, 
making a very solid roadbed. 1,236 feet of road was built 
Cost, $600 ; aid, $200. 

Thomaston, The roadbed was excavated from 18 to 24 inches 
and filled with heavy lime rock ; a layer of chips ; and topped off 
with a good coat of cinders. All culverts were rebuilt and con- 
structed in such a manner as to give good drainage. 600 feet 
of road was built this year. Cost, $641.50; aid, $200. 

Union. The roadbed was opened, filled in with coarse rock, 
and then well surfaced with finer rock and gravel, good drainage 
secured. Length of road built, 350 feet. Cost, $200.20; aid, 
$100. 

Vinalhaven. The roadbed was excavated to the depth of two 
feet and filled in with stone and coarse gravel. Good drainage 
was secured and the whole road built to stand. 223 feet were 
completed this year. Cost, $276.08; aid, $100. 

Warren. The center of the roadbed was removed to the depth 
of 2 and Yz feet, and in width ten feet. The road was then 
filled in with coarse rock and covered with, finer rock, then sur- 
faced with a good covering of gravel. The road built was 224 
feet in length. Cost, $490 . 76 ; aid, $200. 

Washington. Said roadbed was excavated to a depth of three 
feet; seven feet in width; and then filled in with stone, and 
covered with gravel, and the whole done in a workmanlike man- 
ner. The length of road built was one hundred and fourteen 
rods, and the road completed August 27, 1904. Cost, $^221.53; 
aid, $100. 



COMMISSIONER OF HIGHWAYS. 155 

LINCOLN CX)UNTY. 

Alna. Stone crossing and drain, $40; tile for drains, $10; 
labor, teams, loam and gravel, $175. Total cost, $225 ; aid, $100. 

Booihbay Harbor. Blasting ; grading ; walling the highway ; 
tiiilding a culvert. Cost, $300.44 ; aid, $100. 

Bremen. Dug trench 4 feet wide, 3 feet deep and forty rods 
long ; filled with rock, covered first with shingle hair, then earth 
and lastly with about one foot of gravel loam, the gravel extend- 
ing about five rods beyond the trench each way; grade of the 
old roadbed was raised ; a stone culvert built and railed. Cost, 
^260; aid, $100. 

Jefferson. One hundred and twelve rods ditched and filled 
with stone; five culverts relaid and two larger ones with split 
stone; graded and graveled the whole distance. Cost, $525; 
aid. $200. 

Newcastle. Straightening and widening road near brick 
church. Cost, $115; aid, $57 . 50. 

Southport. Blasting, draining and widening the road for 
about one-fourth mile, beginning at the hill where they left off 
last year. Cost, $200.03; aid, $100. 

Whitefield. Building split stone abutments for a bridge; 
filling the approaches to the same; grading and graveling 68 
rods of road. Cost, $489. 15 ; aid, $200. 

OXFORD COUNTY. 

Albany. Length of road improved, 56 rods ; width, 22 feet ; 
amount of gravel filling, 56 rods by 22 feet ; one water course of 
stone. Cost, $205 ; aid, $100. 

Andover. Length of road improved, 49 rods ; width, 20 feet; 
two water courses of stone; two water culverts of split stone; 
excavation, 357 yards, earth and stone ; amount of stone filling, 
33 rods long, 2 feet deep, 3 feet wide ; length of graveling, 22 
rods, 20 feet wide, and ij4 feet deep. Cost, $265.60; aid, $125. 

Bethel. Length of road improved, 48 rods ; amount of exca- 
vation, 750 yards ; amount of stone filling in roadbed, 750 yards ; 
amount of gravel put on to cover, 250 yards; two split stone 
culverts. Cost, $496.44; aid, $200. 

DixHeld. Width of road worked two rods; length of road 
worked 40 rods ; gravel filling i foot in depth. Cost, $300 ; aid, 
$100. 
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Fryeburg. Length of road improved, 478 feet ; width of road 
improved, 24 feet ; excavation, 7,648 feet ; length of stone filling,. 
478 feet by 16 feet by i foot; length of gravel filling, 478 feet 
by 18 feet by i foot. Cost, $402.98; aid, $200. 

Greenwood. Length of road improved, 300 feet; width 25. 
feet; length of excavation (ledge) 150 feet; width 15 feet; depth 
6 feet; amount of stone filling, 150 feet in length; 12 feet in 
width; 10 feet in depth. Cost, $315; aid, $150. 

LovelL Length of road improved, 32 rods; width 27 feet; 
one culvert of stone ; amount of excavation, 6 inches by 32 rods^ 
by 2y feet; stone filling, 8 inches by 32 rods by 12 feet; earth- 
filling 6 inches by 32 rods by 16 feet; gravel filling 12 inches by 
32 rods by 16 feet. Cost, $194.15 ; aid, $97.07. 

Mexico, Length of road improved, 160 rods ; width 20 feet ; 
amount of excavation, 400 yards ; earth filling, 700 yards by 20 
feet by 2 feet deep ; gravel filling, 300 yards by 20 feet wide by 
ij4 feet deep. Cost, $450; aid, $200. 

Norway, Length of road improved, 180 rods ; width 26 feet p 
water courses (one bridge 15 feet) ; culvert, one stone; amount 
of excavation, 200 yards; earth filling, 15 rods by 15 feet by lo 
inches; gravel filling, 160 rods by 20 feet by 8 inches. Cost, 
$400; aid, $200. 

Oxford, Length of road improved, 412 feet; width 30 feet; 
amount of stone filling, 412 feet by 5 feet by 17 feet; grave? 
filling, 412 feet by 24 feet by ij4 feet. Cost, $500; aid, $150. 

Paris, Length of road improved, 75 rods; width, 25 feet; 
amount of excavation, 75 rods by 25 feet by 6 inches ; graveling^ 
and filling, 75 rods by 16 feet by i foot. Cost, $225 ; aid, $100. 

Rumford, Length of road improved, i mile; width 24 feetp 
water courses, six ; culverts, six, four of split stone, two of pipe ; 
amount of stone filling, }i mile long, 10 inches deep, 24 feet 
wide ; excavation 500 yards. Cost, $3,000 ; aid, $200. 

Stow, Length of road improved, y^ mile ; width 18 to 20 
feet ; four stone water culverts ; amount of earth filling, }^ mile 
by 18 to 20 feet by 7 inches; gravel filling, y^ mile by 18 to 2a 
feet by 7 inches. Cost, $210; aid, $100. 

Stonehanu Width of road worked, 22 to 26 feet; length 
forty rods ; gravel filling, i foot deep ; water culverts, one con- 
structed of split stone. Cost, $230 ; aid, $75. 

Sumner. Length of road improved, loi rods; width 20 feet; 
water culverts, four, all of stone; amount of excavation, 100 
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jards ; stone filling. 285 yards by 20 itez by 2 f «: : cir± SZing. 
1,100 yards by 20 feet by i foot: graTcI SZisg. ao feet by 6 
inches. Cost, $400 ; aid. S20Q. 

Waterford, Length of road improved, no rccs: width 25 
feet ; water culverts, three of split stoae : graveling ani nlling 
1 10 rods by 20 feet wide by 2- i feet deep. Cost. &400 ; aii S2oa 

Woodstock, Length of road worked. 8S8 feet: wid± frcxn 
ditch to ditch, 28 feet: amount of scone nlling. 12.618 cubic feet, 
viz.: 338 feet long. 28 feet wide. 16 inches ^tco\ amount of 
earth filling, 6.309 cubic feet. viz. : 338 feet long. 28 feet wide, 
8 inches deep ; one water course 88 feet long. 10 inch :;.:ng : one 
stone culvert, 20 by 24 inches made of split stcne: one 12 inch 
tile culvert. Cost, S400 ; aid. $200. 

PENOBSCOT COUXTY. 

Alton. Length of road improved. 227 feet: width. 24 feet; 
stone filling, y/2 feet deep: earth, i foot 6t^. 18 feet wide; 
gravel, i foot deep, 16 feet wide. Cost. S200; aid. Sioo. 

A r gyle. Length of road improved, cne-half mile of first-class 
tumpiking ; 20 to 24 inches grade : 20 to 24 feet wide from ditch 
to ditch; seven water courses: three culverts Mrain tile) ; one 
stone culvert and three wooden culverts. Cost. S250 : aid, S50. 

Bangor. Stone filling, i foot deep, 25 feet wide. 400 feet in 
length; earth and gravel i foot deep and i.ioo feet in length; 
three culverts of stone and three water courses of stone ; width 
of road 25 feet ; length of road worked 1.500 feet. Cost, $1,000; 
aid, $200. 

Bradford. Excavation and stone filling, 2 feet deep, 4^/2 feet 
wide ; 1 16 rods in length ; earth filling, i foot deep ; 20 feet wide ; 
gravel, 6 inches deep, 16 feet wide ; width of road from ditch to 
ditch, 30 feet; four water courses; one stone culvert. Cost, 
$400 ; aid, $200. 

Brewer. Excavation, 2 feet deep, 24 feet wide, 371 feet in 
length ; earth and gravel, 18 inches deep ; width of road from 
ditch to ditch, 32 feet. Cost, $257 ; aid, Sioo. 

Carmel. Excavation, 8 feet wide, 23^! feet deep, 42 rods in 
length ; stone filling, 8 feet wide, ij^ feet deep; with lyi feet of 
earth and gravel on top of stone filling; width of road, 30 feet 
from ditch to ditch; one stone culvert; driveway 19 feet. Cost, 
$213.88; aid, $104.94. 
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Carroll. The road was excavated for a length of 16 rods and 
filled with stone, 3 feet deep, 3 feet wide; covered with earth 
ij^ feet deep; and gravel 6 inches deep; one split stone culvert; 
width of the road, 36 feet from ditch to ditch. Cost, $208.32 p 
aid, $100. 

Clifton. Excavation and stone filling 2 feet deep and 8 feet 
wide for a length of 27 rods ; one stone culvert ; stone filling 
covered with 10 inches of earth and 6 inches of gravel; width 
of road, 24 feet from ditch to ditch. Cost, $157 . 30 ; aid, $50. 

Corinna. Stone filling, 2j/$ feet deep; 16 feet wide; 24 rods 
in length; earth filling 6 inches deep, 30 feet wide; gjavel, 6 
inches deep, 20 feet wide ; width of road from ditch to ditch, 30 
feet ; two water courses ; one culvert of stone. Cost, $402 ; aid, 
$200. 

Dixmont. Excavation, three hundred sixty-six cubic yards; 
stone filling, 2]^ feet deep, 4 feet wide, 40 rods in length ; cov- 
ered with earth i^ feet deep and gravel 6 inches deep, 14 feet 
wide ; one stone culvert ; width of road from ditch to ditch, 26 
feet. Cost, $202.75 ; aid, $100. 

Eddington. Excavation, 58 rods, 2 to 2]/% feet deep, 10 feet 
wide; stone filling, 10 feet wide, 2 feet deep; covered with earth, 
and 4 inches of gravel 9 feet wide ; and 30 rods more (82 rods 
in all) hard gravel road; two stone culverts; width of road, 30 
feet from ditch to ditch. Cost, $285.74; aid, $142.87. 

Etna. Stone filling, 740 feet in length, 20 to 30 inches deep, 
eight feet wide; covered with earth and gravel, 18 inches deep; 
one stone culvert. Cost, $221.74; aid, $50. 

Exeter. Excavated a piece of wet road 25 rods long, 12 feet 
wide and three feet deep ; stone filling 10 feet wide and two feet 
deep; covered with shingle sawdust and !]/> feet of earth; one 
stone culvert : width of road from ditch to ditch, 32 feet Cost,. 
$217.40; aid. $50. 

Garland. Stone filling 3 feet deep, 20 feet wide and 20 rods 
long at the foot and up the slope of a steep hill, changing the 
g^de to a very easy one; said filling was g^velcd the whole 
length to a depth of sixteen inches. Cost, $386. 18; aid, $100. 

Greenbush. Graded 40 rods of turnpike. 24 feet from ditch 
to ditch ; covered with gravel 8 inches deep ; the road being all 
sand and not requiring drainage, the g^vel makes a good sur- 
face which the road never had before. Cost, $210; aid, $105. 
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Hampden. Excavation, 3 feet deep, 8 feet wide, 65 rods in 
length ; stone filling, 2 feet deep, 8 feet wide, 65 rods in length ; 
earth, i foot deep, 16 feet wide, 65 rods in length; gravel, 6- 
inches deep, 12 feet wide, 65 rods in length ; width of road from 
ditch to ditch, 30 feet. Cost, $516. 15 ; aid, $200. 

Hermon. Worked 21 rods of road ; stone filling, 16 rods long, 
25 feet wide; 5 rods long, 10 feet wide; all from i^/^ to 2 feet 
deep; covered with 6 inches of earth and 6 inches of gravel. 
Cost, $200; aid, $100. 

Holden. Stone filling, 18 inches deep, 20 feet wide and 54 
rods long, on a low, wet piece of road ; covered with two feet of 
earth and 10 inches of gravel ; one stone culvert ; width of road 
from ditch to ditch, 27 feet. Cost, $215; aid, $100. 

Howland, Turnpiked road 1,750 feet long, 24 feet wide from 
ditch to ditch; covered with gravel and coal clinkers, 6 inches 
deep, 18 feet wide; one stone culvert. Cost, $233.81 ; aid, $100. 

Kingman. Earth excavation, 15,000 feet, taken from top of 
hill and put on stone filling in hollow at bottom, reducing grade 
of hill; stone -filling, 4^/2 feet deep, 14 feet wide, 128 feet long; 
earth filling, 5 feet deep, 20 feet wide, 140 feet long; length of 
road worked 500 feet. Cost, $399; aid, $199.50. 

Lee. Stone filling; gravel covering; two stone culverts; low- 
ered hill ; fine hard gravel road ; in all 3^ mile in length. Cost, 
$252.33; aid, $100. 

Levant. Excavation, 1,118 feet in length, 14 to 20 feet wide, 
14 inches to 3 feet deep; stone filling, 610 feet long, 14 inches 
deep and 14 feet wide; stone filling, 283 feet long, 2 feet deep 
and 20 feet wide; stone filling, 225 feet long 2 to 3 feet deep, 20 
feet wide; total 1,118 feet; stones covered whole distance one 
foot or more deep with earth and gravel ; one culvert, stone sides 
and covering. Cost, $392.95; aid, $196.48. 

Lincoln. Gravel to the depth of 2 feet and width of 40 feet 
on 766 feet of street ; the street properly shaped and drained and 
forty feet from ditch to ditch. Cost, $292.76; aid, $100. 

Mattawamkeag. Raising the road through a wet place to the 
height of one foot for about one-quarter of a mile ; graveled the 
same for J4. mile with 280 loads of gravel ; also made 3 split 
stone culverts ; width of road worked, 24 feet from ditch to ditch. 
Cost, $311 .98; aid, $100. 

MaxReld. Stone filling, i to 3 feet deep for 6 rods ; culvert of 
split stone laid in cement. Cost, $243.25; aid, $100. 
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.Vrc<7'ii\ij. Stiuic fillinjj. lyi feet deep, 20 feet wide, ^i rods 
in Irnj^th; c;utli and jjravcl covering, 2 feet deep, 20 feet wide. 
Com. $Ji^^t)8; aid. $100. 

\»«'/*i»W. Excavation. jj,72o cubic feet; stone filling. 2'i 
Icii deep, i^^ fool wiilo. 42 rods in length. Cost, $401.37: aid. 

t\\j /\»«*»i. Stono tillinof, 3 feet deep, 6 feet wide and 850 
loci Um\^ ; ov^vorovl willi oarili 10 inches deep and gravel 10 inches 
vUvp . > \>alor vxnirscs and two stone culverts; road 46 feet tron: 
xUiv'h tv^ duvh, \.\\<t. $c\x>: aid. $Joo. 

V '* *».\\ l\\cava:v\l tour tVet deep, live feet wide, five hnncre-i 
uvi Ml lct\<;hL 5i:ojto tV.liti^. some as exca\"ation; covered ^± 
vMitIt x^!!o Kv: ; $:vAvc*, s:x :nches: width of road. 2^ feet: whcle 
\*»Vjii*i s^; ?v\u; workcvl cvv cVxrc : one culvert. 3 foot bcile^ ihe-I. 

v' '■ '>;/.•. i\\v\i\ji:x'r. .: tvxc deer, o feet wide, sr rrcs n 
\*f\< '• xV\c:vv. w:*' cjL-:-^ S i:tc>.es ceer: with gravel, m ^rc. : 
V \x . xv.\ :,' '.^v: A'CvT. -a ,"Hv^i in jII ^.i rods: w.iitii frnr 
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making an easy grade; length of road worked, 209 rods; four 
water courses ; five stone culverts ; road 25 feet wide from ditch 
to ditch. Cost, $200; aid, $100. 



PISCATAQUIS COUNTY. 

Blanchard. Building bridge and approaches, 16 rods. Cost, 
$187.09; aid, $93.55. 

Brownville. Building one stone culvert ; widening the road ; 
cutting good ditches ; and putting in a heavy coat of gravel the 
entire length. Amount of road improved 180 rods. Cost, 
$444.91 ; aid, $200. 

Dover. Removed the earth from the center of the road ; filled 
with small stones to the depth of about 2 feet ; covered with 
gravel; widened the road. Road improved, about 55 rods. 
Cost, $400 . 42 ; aid, $200. 

Foxcroft, Widened road ; built split granite culverts ; blasted 
and removed ledge; excavated; filled with rocks and covered 
with earth ; road improved, 105 rods. Cost, $404.86; aid, $200. 

Guilford, Widened and tumpiked road ; put in stone and tile 
culverts, through swamp; filled with rocks and covered with 
gravel; road improved, about 200 rods. Cost, $306.23; aid, 
$100. 

Milo, Road widened to 35 feet; large amount of ledge 
blasted and removed to make ditches ; the whole section of said 
road well covered with gravel; road improved, 25 rods. Cost, 
$725 . 83 ; aid, $200. 

Monson, Widened road; blasted and removed ledge and 
rocks; made stone culverts, made fill, cut down hill; road 
improved, about one mile. Cost, $405.02; aid, $200. 

Parkman. Cut down hills ; widened road ; put 18-inch tiling 
for culverts, took out stones. Road improved, ^ of a mile. 
Cost, $234.75 ; aid, $100. 

SangenAlle. Widening road ; blasting and removing ledge ; 
putting in stone and tile culverts. Road improved about ^ of 
a mile. Cost, $406.25 ; aid, $200. 

Sebec. Removed earth to ledge ; filled with rocks and covered 
with dirt ; widened road ; road improved, 40 rods. Cost, $205 ; 
aid, $100. 

II 
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Shirley. Filled with rocks and covered with dirt; widened 
road ; put in stone culverts ; road improved nearly ^ of a mile. 
Cost, $359.50; aid, $100. 

Wellington. Blasted and removed rocks ; lowered hill ; made 
fill ; widened road ; made stone culverts. Road improved about 
Ys of mile. Cost, $237.38; aid, $100. 

Williamsburg. Built stone culvert; turnpiked 155 rods of 
road; 24 feet wide; blasted ledge and rocks. Cost, $109.20; 
aid, $50. 

Willimantic. Built stone culverts, widened road, carted on 
gravel. Road improved, 11 1 rods. Cost, $100.10; aid, $50. 

SAGADAHOC COUNTY. 

Arrowsic. Blasted and removed ledge; filled. Cost, $407; 
aid, $200. 

Bowdoin. Blasted and removed ledge on Tarr hill, so called, 
built up the approaches; and filled with gravel. Cost, $483.46; 
aid, $200. 

Bowdoinham. Blasted and removed ledge; filled in with 
gravel. Cost, $400; aid, $200. 

Phippsburg. Blasted rock ; filled with gravel. Cost, $400 . 56 ; 
aid, $200. 

Richmond. Stone work and gravel. Cost, $577.28; aid, 
$200. 

Topsham. Length of road 518 feet ; width 34 feet. Improve- 
ments consisted of filling with crushed rock of good thickness 
and well rolled. Cost, $849.66; aid, $200. 

Woolwich. Blasted and removed ledge; drained; filled with 
gravel. Cost, $400.86; aid, $200. 

« 

SOMERSET COUNTY. 

Athens. Blasted ledge for ditches; filled with stone and 
gravel ; constructed three water courses of stone and cement ; 
length of road improved 140 rods. Cost, $352. 12 ; aid, $176.06. 

Canaan. Blasted ledge from roadbed ; ditches filled at foot of 
the hill with stone and gravel; constructed one stone culvert; 
road improved 29 rods. Cost, $195; aid, $92.50. 

Cornville. Excavated 25 rods of earth; filled with stone; 
covered with gravel; constructed one culvert of split stone. 
Cost, $241 .21 ; aid, $100. 
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Detroit Excavated road 480 feet long, 12 feet wide; filled 
with stone to a depth of 2 feet ; covered with earth to depth of 
one foot; constructed one stone culvert. Cost, $200; aid, $100. 

Embden. Excavated roadbed; filled with g^vel and stone; 
constructed two stone culverts ; length of road worked, 30 rods. 
Cost, $210; aid, $100. 

Harmony, Raised roadbed with stone and gravel: length, 
thirty rods; cut down hill, length, 10 rods. Cost, $200; aid, 
$100. 

Hartland. Worked road 243^ rods by blasting ledge from 
road and ditches ; filled roadbed with stone and gravel ; con- 
structed one stone culvert. Cost, $218.85; aid, $100. 

Madison. Excavated 75 rods of roadbed ; filled with stones ; 
covered with g^vel. Cost, $433.65 ; aid, $200. 

New Portland. Worked 80 feet of road ; filled with stone and 
gravel: constructed one stone culvert. Cost, $388.69; aid, 

$194.34. 
Norridgewock. Worked 28 rods of road ; excavated roadbed : 

filled with stone and gravel. Cost, $400 ; aid, $200. 

Palmyra. Filled 40 rods of road with stone to a depth of one 
foot, and width of 19 feet ; covered same with earth and gravel 
to a depth of one foot. Cost $400 ; aid, $200. 

Pittsfield. Excavated 130 rods of roadbed ; filled with stone 
and gjavel. Cost, $396.19; aid, $198.09. 

5*^ Albans. Excavated 770 cubic yards of earth ; filled with 
stone; covered stone with earth to depth oi lyi feet and gravel 
to depth of 8 inches. Cost, $400 ; aid, $200. 

Skowhegan. Constructed six culverts of split granite and 
cement. Cost, $574 . 37 ; aid, $200. 

Brighton' Plantation. Worked 31 rods of road ; blasted ledge 
from ditches ; filled road with stone and gravel ; constructed one 
water course of split stone. Cost, $200 ; aid, $100. 

WALDO COUNTY. 

Belfast. Excavated ditch 1,400 feet in length, 3 to 4 feet deep, 
and 6 feet wide ; laid a drain of field rocks at bottom ; ditch 
nearlv filled with rocks ; then filled with dirt ; over all a thick 
layer of beach gravel. Cost, $527.75 ; aid, $150. 

Brooks. Excavated a ditch 59 rods in length, 3 feet wide and 
3 feet deep; ditch filled with small stone; also widened the 
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bridge; length of road constructed 109 rods. Cost, $225; aid, 
$100. 

Burnham. Built culvert; made a fill with stone and dirt. 
Cost, $200; aid, $100. 

Frankfort, Continued, running north, from state road of 
1903 ; raised to prevent tide from flowing over said road ; used 
700 tons of granite ; 500 yards of clay ; 200 yards of gravel. 
Cost, $400 ; aid, $200. 

Freedom, Raised about 20 rods of main road about five feet 
by carting stone and making a fill about 18 feet wide; blasted 
out ledge for ditch ; made large culvert ; covered all with a coat 
of gravel. Cost, $200; aid, $100. 

Islesboro. Beginning at the north end of the road improved 
in 1903, a trench was dug in center of road to near store of F. S. 
Pendleton & Company ; then a rock drain was laid, small rocks 
filled in on top and soil filled in to top of the road ; side ditches 
were cleared; then road was covered with gravel. Cost, 
$406.63; aid, $200. 

Jackson. Blasted ledge ; cut bushes ; took out stumps and 
logs ; underlaid with rocks ; built culverts ; graded with earth. 
Cost, $256.37 ; aid, $100. 

Knox. Opened and filled with rocks; put in three culverts; 
straightened; widened to about 25 feet. Cost, $213.45; aid, 
$100. 

Lincolnville. Straightened ; widened ; put in culvert ; graded ; 
removed rocks, etc. Cost, $200; aid, $100. 

Monroe. Widened road a distance of 113 rods; widened out 
bridge 8 feet; underdrained road 7 rods. Cost, $318.70; aid, 
$100. 

Moniville. Commenced at W. J. Bean's store and ran east 
143 rods, to near residence of Mrs. John L. Bean. All of this 
opened and filled with stone ; three culverts were built and two 
covered with stone; width of road is about 28 feet. Cost, 
$410.38; aid, $200. 

Morrill. Section of road opened about 7 feet wide and 4 feet 
deep ; filled with rock ; another section about 30 rods raised, 
widened, and graveled; two large stone culverts built. Cost, 
$400; aid, $200. 

Northport. A trench 665 feet long and 3 1-2 feet wide and 
3 1-2 feet deep at one end and 21-2 feet deep at the other, filled 
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with rock and covered and graded. Also 200 feet more of road- 
way graded; ditch 216 feet long dug in field; covered water- 
course in bottom of trench. Cost, $200; aid, $100. 

Palermo. Began at the river bridge, opened the road 8 feet 
wide, 2 feet deep ; filled the ditch with rocks ; covered the same 
with earth for a distance of 70 rods. Cost, $400 ; aid, $200. 

Searsmont. Laid covered drain 25 rods, 18 by 24 inches; 
raised road and covered with gravel about 75 rods ; made stone 
causeways, etc. Cost, $401 . 60 ; aid, $200. 

Sear sport. Made a ditch 25 rods long, 4 feet wide and 31-2* 
feet deep ; laid open double drain ; covered with flat rock ; filled 
with small rock ; graveled the same. Cost, $205 ; aid, $100. 

Swam/ille. Road widened ; straightened ; built large culvert ; 
filled ; raised about 2 feet ; graveled top ; length, 20 rods. Cost, 
$100; aid, $50. 

Thorndike. Opened the road and scraped out the dirt to the 
depth of 2 feet, or more, filled the same with stone and covered 
with dirt about 40 rods ; built a culvert of stone ; graded ; rebuilt 
the road for the distance of 160 rods. Cost, $201 .75 ; aid, $100. 

Troy. Improved about 80 rods of road, by opening about one 
half, and filling with stone; the remainder by laying stringers 
lengthwise of the old road and covering with cedar and covering 
all with gravel. Cost, $560; aid, $200. 

Unity. Made a ditch six feet wide and three and one-half 
feet deep, opened drain at bottom, and filled with rocks, covered 
with dirt and gravel. Cost, $215 ; aid, $100. 

IVinterport. Cut bushes; removed roots; opened ditches; 
tumpiked and graveled Cove hill from a point opposite Frank 
Peter's shop, to a point near Mrs. Rose Sullivan's, a distance of 
220 rods ; also built a new stone culvert 45 feet long near Mrs. 
Rose Sullivan's. Cost, $308.03; aid, $i'oo. 

• WASHINGTON COUNTY. 

Addison. Graded and graveled. Cost, $100; aid, $50. 

Alexander. Graded and graveled. Cost, $200; aid, $100. 

Calais. Two thousand one hundred feet of macadam road, 
with four iron culverts. Cost, $400; aid, $200. (Cost, City 
Report, $1,773.32.) 

Columbia. Graded and graveled one-half mile; two iron cul- 
verts. Cost, $200; aid, $100. 
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Danforth, Graded and g^veled; one stone culvert. Cost, 
$200; aid, Sioo. 

East port. Graded and g^veled. Cost, $400; aid, $200. 

Lubec. Graded and g^veled; three iron culverts. Cost, 
$400 ; aid, $200. 

Perry, Graded and graveled; two stone culverts. Cost, 
$200 ; aid, $100. 

Princeton, Macadamized 40 rods of road. Cost, $400; aid, 
$200. 

• Robbinston. Graded and graveled ; one stone culvert. Cost, 
$200 ; aid, $100. 

Vanceboro. Graded one-half mile ; put in one stone culvert. 
Cost, $110; aid, $55. 

YORK COUNTY. 

Berwick. Filled 15 inches deep with rotten stone; covered 
the same with 6 inches of finer grade of rotten stone ; roadbed 22 
feet wide and 30 feet from ditch to ditch. Cost, $325 ; aid, $100. 

Buxton. Made a roadbed of stone 14 feet wide ; graveled the 
same 28 feet wide. Cost, $304.10 ; aid, $100. 

Dayton. Roadbed constructed of clay 33 feet wide at base, 
and graded with clay to a height of 2 1-2 feet ; at center of same 
placed 525 loads of gravel, bringing the roadbed to a height of 
over 3 feet at the center and preserving a true grade to the sides ; 
constructed two culverts, the funnel of the smallest being 15 by 
27 inches, built of square stone. Cost. $400 ; aid, $200. 

Eliot. Excavated roadbed to the width of 10 feet. Filled 
with stone 10 inches deep ; covered with gravel ; width of roadbed 
22 feet ; length of road built, 600 feet. Cost, $264.75 » ^id, $125. 

Mollis. Excavated roadbed to the width of 8 feet ; filled with 
rocks; covered with 14 inches of gravel; length of road built, 
550 feet. Cost, $260.30; aid, $130.15. 

Kittcry. Began at the west end of the road^ built in 1903, and 
ran west for a distance of 850 feet ; road was excavated 8 feet 
wide and one foot deep ; filled with stone and rolled down ; cov- 
ered with small stone and well rolled ; graveled 23 feet wide and 
one foot deep. Cost, $638.30 ; aid, $200. 

NciiUcld. Filled the roadbed to the depth of from i to 2 1-2 
foot, with rocks ; covering the same with coarse gravel, to the 
depth of 18 inches in the center with proper grade to the outer 
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edge; width of roadbed 22 feet; length of road built 736 feet. 
Cost, $400 ; aid, $200. 

North Benvick. Excavated the roadbed and filled with 
stone; graded with crushed stone and used steam roller on 
same. Cost, $402.69 ; aid, $200. 

ParsonsMd. Excavated the road 18 inches deep, and 16 feet 
wide ; filled the same with stone ; covered stone with dirt ; grav- 
eled the same to the depth of 18 inches; extending on each side 
of the excavation the distance of three feet, making the roadbed 
22 feet in width ; length of road built, 530 feet. Cost, $300 ; aid, 
$100. 

Shapleigh. Graveled the roadbed; opened the ditches; put 
in stone culvert 33 feet long. Cost, $325 ; aid, $162.50. 

York. Placed in the bottom a layer of field stones 12 feet 
wide; covered with a layer of gravel 8 inches deep; wet and 
rolled with a four ton roller ; put on another layer 6 inches deep 
in th6 same manner ; a crown of 2 feet from center of roadbed ; 
road is 22 feet wide, which does not include the portion occu- 
pied by the street railway ; length of road built 850 feet. Cost, 
$600 ; aid, $200. 
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TABIDS No. 3. 
Showing Bxpeadltorea for Conatmctlon of State Koads and 
amotints of State Aid received by Towns which have taken 
advantage of the State toad law. 
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Bxpenditurea and State Aid for State Roads— Continaed. 

AROOSTOOK county-Concluded. 
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Bxpenditores and State Aid for State Roads— Coutltiiud. 

FRANKLIN COUNTY 
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Bxpendltores 



and State Aid for State RoadB—Contliiaed. 

HANCOCK COUKTT-CUMCLPDID. 
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ISxpenditures and State Aid for State Roads— Continued. 

KNOX COUMTY -CONCLUDED. 
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9 


6.907 46 


1,875 0b 
14 


Total number of towns 



Alna 

Bootbbay 

Bootbbay Harbor. 

Bremen 

Bristol 

Damarlscotta 

Dresden 

Edeecomb 

Jenerson 

Newcastle 

Nobleboro 

Somerville 

Soatbport 

Waldoboro 

Westport 

Whliefleld 

Wlscasset 



Plantation. 
Monbegan 



Totals 

Total number of towns 



LI.VCOLN COUNTY. 



$700 00 



SlOO (H) 



I 428 86 



1.128 86 



100 00 



200 00 
2 



$322 60 
510 86 



220 86 
403 36 
459 00 



200 08 
496 20 



2,522 86 



$100 00 
100 00 



100 00 

100 00 

50 00 



100 (lO 

ioo 66 



650 00 



$225 00 



800 44 

260 00 



625 00 
115 00 



200 08 
489*16 



2,114 62 



$100 00 



160 00 
100 00 



200 00 
57 60 



100 00 

'266'u6 



857 90 



OXFORD COUNTY. 



Albany 















206 00 
265 60 
496 44 


100 00 


Andover ' 












125 00 


Ketbel 1 


' 




468 20 


200 00 


200 00 


Brownfleld 


•••••'! 






Bucktleld 




r 

i 










Byron 














Canton 


1 












Denmark 


1 












Dixrteld 












800 00 
402 98 


100 00 


Frveburir > 












200 00 


Gilead 1 














Grafton 


1 










Grec'n wood i 




200 UO 100 00 




.^02 79 


160 00 


815 00 


150 uO 


Hanover 






H artf onl 


• 










Hel>ron 


1 










Hiram 


' 1 










Lovell 


200 OH 


lOU 00 200 00 100 00 


207 66 


108 82 


194 16 


97 07 


Mason 




Mexico ' 




::::..! 






450 00 


*J00 00 


Newry i 












Norway 




200 00 100 (Mi 






4C0 0O 
500 00 
225 00 


200 00 


Oxford 1 








337 00 


168 50 


150 00 


Paris 


... 




100 00 


Peru 










Porter ! 


1 










Roxbury 




I 










Bainford • • . • 




1 

1 1 






8.00000 
210 00 


200 00 


litow. •.••••••• 




1 


260 00 


154 00 


100 00 








1 
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Bxpettdltnrea and State AM for State Roads— Coutlnned. 





IMI. 


l«i». 


IMI. 


im. 


TO-n,. 


CD«t. 


Aid. 


Co.t. 


A». 


Cost. 


Aid. 


COM. 
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nisso 


.IU<» 


mow 


























"•" 


TSW 






























400 w 

8.mn 














eoooo 


SOUDCI 






200 (>» 


loooo 




30O0U 






AOOOt 


1.E8:14 


1.20»K 




Tnt.ln,.n,ber Of towns 





y) Count; plMitatlons built no Btst* roula. 

PENOBSCOT COUNTY. 













2U80 

soooo 

7.W81H1 


IITW 
300 0( 


MOOD 
UMDO 

1,000 00 










too 00 

(MOB 


100 00 

100 « 














































Ml a 


100 00 


MTOO 






















189 W 


MM 


won 


N14 


■sss 


















104 J7 


uy 






























iiiss 

3MO0 
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900 00 

•woo 
iwto 


lt7W 
40100 






























tOI M 


100 00 




100 00 








an 7! 










SWOO 


ioooo 


troti 


18SM 






























TIGtl 


100 00 


7ia» 


100 uo 


IISN 

KIM 


107 » 
8I17S 


ni 74 

SIT 40 










































^0 00 


moo 


JIOOO 


























40, «. 


Mioao 


JIBI 

an 00 

111 00 

mai 






















wow 


100 00 


MOl 


140* 
























































SMOO 














4«7I 


mm 














i«7« 










ss 


IOOOO 

100 00 


sss 


«.» 
















































1MS7 
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UlIU 
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Newborg ! 1 j til it 
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ISxpenditures and State Aid for State Roads— Continued. 



PEXOBjJCOT cousty-concludbd. 





1901. 


1902. 


1908. 


1904. 


Towns. 


Cost. 


Aid. 


Cost. 


Aid. 


Cost. 


Aid. 


Cost. 


Aid. 


SDrlncrfleld 






$225 00 


$100 00 


$200 00 


$100 00 


$900 00 
818 75 


$156 90 
109 00 


Stetson 






V6BZl6 
















Winn 






200 00 


lUO 00 


400 00 


200 00 


900 00 


100 00 


Woodvllle 


























Totals 


917 06 


200 00 
2 


4.438 79 


1,547 13 
16 


17467 61 


4,834 26 
83 


11280 98 


4,464 67 
36 


Total number of towns 



Plantations of Penobscot connty have not built State roads. 

PISCATAQUIS COUNTY. 



Abbot 

Atkinson 

Blanchard — 
Brownville . . . 

Dover 

Foxcroft 

Greenville .... 

Guilford 

Medford 

Milo 

Monson 

Omevllle 

Parkman 

SauKerville . . . 

Sebec 

Shirley 

Wellington.... 
Williamsburg 
Willlmantic .. 



200 CO 



100 00 



222 55 

825 88 



111 00 
167 00 



800 95 



828 85 



150 00 
164*66 



187 09 
444 91 
442 00 
404 86 



98 66 
200 00 
200 (« 
200 00 



806 28 



100 00 



200 00 
200 00 



100 00 
100 00 



200 00 



100 00 



200 00 
200 00 
'200 00 



100 00 
100 00 
100 00 



238 25 

208 79 

209 55 
274 09 
200 48 
206 81 
202 50 
202 15 



119 00 
109 00 
100 00 
187 00 
100 00 
100 00 
100 00 
100 00 



725 88 
405 02 



200 00 
200 00 



200 00 



100 00 



284 75 

4U6 25 
205 00 
869 50 
287 88 

109 20 

110 00 



JOOOO 
20OU9 
100 00 
100 00 
100 00 
60 00 
50 00 



Totals 

Total number of towns 



200 00 



100 00. 1,200 00 
1 



600 00 
6 



8,120 80 



1,548 00 
13 



4,578 02 



1.883 65 
14 



Plantations of Piscataquis county have not built State roads. 

saOadahoc county. 



Arrowsic 

Bath 






435 99 


200 00 


407 00 


200 00 


Bowdoln 


1 

1 


200 00 


100 00 


402 84 
214 66 
800 00 


200 00 
100 00 
160 00 


488 46 

400 00 


200 Otl 


Bowdolnham 




200 UO 


Georgetown 


1 








Perkins 


1 










PhiDDSburflT 


1 






360 88 


180 00 


400 56 
577 28 
849 66 


200 00 


Richmond 


• •••••!•••••• 






200 00 


ToDsham 


900 OOjlOO 00 


200 00 


100 00 


491 06 


200 00 


900 00 


West Bath 




Woolwich 


1 ' 




415 84 


200 00 


400 86 


200 00 










Totals 


200 00 


100 00 


400 00 


200 00 

• 

2 


2.620 77 


1.28000 
7 


8,518 82 


1,40009 

i 


Total number of towns 




1 



SOMERSET COUNTY. 



Anson 

Athens 

Bingham . . . 
Cambridge. 

Canaan 

Concord . . . . 
CornviUe... 
Detroit 



200 00 



100 00 



223 82 
876 00 



111 91 

187 50| 



882 IS 



176 06 



195 00 



92 90 



180 06 
325 98 



t(5 04 
100 06 



241 21 
200 00 



100 flO 
100 00 
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1 and State Aid foi State Roads -Contlnned. 

SOMERSET COtlNTV— CONCLUDED. 





IWl. 


1M2. 


,,«. 


m,. 




CO... 


Aid. 


COBt. 


Aid. 


Cost. 


Aid. 


U<wt. 


Aid. 


EmMeD 






KOQOO 


tioooo 
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>imoo 


tiiooo 
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ICO 00 


MOW 


iu»«o 
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4S8H 












































100 UK 
















KM 00 


100 ou 


100 01 
WOM 

tisoo 

SI* 67 

400 00 


SCO 01 

Hi 
ssus 


tBHtt* 
4W0O 

sw IS 
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100 M) 


















ieocc 


100 DO 


MtM 

isTt s; 




























































Pi:.UITATI01l. 






100 00 


IDOOO 


!0t 0( 


100 00 


MO 00 














"" 


IMM 


i.soooo 


HWOO 
8 


3.TWM 


l.BtIM 


4,BI0«S 




Toul nam ber of townB 


Ifl 



'lantatlon in Samerset coaoty bnlldlDg State road. 







WAL 


>0 COUNTY. 


MM to 


mo 00' 


»7. 


























4i>4 74 

soooe 

4WO0 


MO UO 


iovoi 

4UI0U 

am 00 
uas; 






















MO 00 


louuo 






















400 00 

'WO 00 

S5 

MO 00 


sou 1X1 

100 00 

100 00 










MO DO 


MOO 






























143 00 


7100 


MOUOI 
818 71 
410 Utl 
too 01 


















wool 


luOOO 

100 00 


110 M 

too 01 

1*7 W 


MOW 

too 00 
MOOD 
MOOU 














100 00 


7S00 






WMOO 


100 00 






















401 00 
M6 00 








































MOW 


as 

lit 08 














40tS0 










auoo* 


100 00 






































4*0 11 


MOOO 


U6M 
















ToUli .• 

Toul number Of towna 


BOOM 


TBOO 

1 


1.642 00 


T2I 00 


•.440)12 






e,i4i.«. 


*,W.100 

n 



WASfttNGTON COUNTY. 



Al d 






"mom 


ioooo 




100 oo 


500 fJO 












































































SIB 00 


wood 


"- 
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ISxpenditures and State Aid for State Roads— Continued. 

WASHINGTON CODNTY-CONCLUDBD. 





1901. 


1902. 


1908. 


1904. 


Towns. 


Cost. 


Aid. 


Cost. 


Aid. 


Cost. 


Aid. 


Cost. 


Aid. 


Centeryllle 
















Charlotte 


















Cherr\'fleld 


















Columbia 










$200 00 
2>K>00 
100 00 


$10000 

10i»00 

60 00 


$900 00 


9100 00 


Colambia Falls 






$200 00 


$100 00 




Cooper 










Crawford 














Cutler 


















Danf orth 










800 00 


160 00 


900 00 


100 00 


Deblois 












Dennysville 


















East Macbias.... ....... 


















RastDort 






200 00 


100 00 


200 00 


100 00 


400 00 


200 00 


Edmunds 








Forest City 


















HarrlnflTton 






100 00 


MOO 


86)148 


100 00 






Jonesboro 










JonesDort 










200 00 
200 00 


100 00 
100 00 






Lubec 






800 00 


"ioooo 


490 00 


2U0 00 


Machias 








MachlasDort 


















Marion 


















Marsbfleld 


















Meddybemos. 


















Milbridire 


















Nortbfleld 


















Pembroke 


















Perry 














900 00 
400 00 
900 00 


100 00 


Princeton 










400 00 
286 00 


200 00 
100 00 


900 00 


Robbinston 






200 00 


100 00 


100 00 


Roflue Bluffs 








Steuben 


















Talmadgro 


















ToDsfleld 






100 00 
200 00 


so 00 
100 00 


800 00 


100 OU 






Tresoott 










Vanceboro 










110 00 


fift 00 


Walte 
















Wesley 


















Wbiting 


















Whltnevvllle 




































Totals 






1,400 00 


700 00 

8 


8,72816 


1,60000 
14 


2,810 00 


1.40600 
U 


Total number of towns 







Plantations of Washington county baye not built State roadB. 



Acton 

Alfred 

Berwick 

Biddeforil 

Buxton 

Cnrnitfh 

Dayton 

Eliot 

Hollls 

Kennebnnkport 

Kennebunk 

Klttery 

Lebanon .. 

Limerick 

Limington 

Lyman 



YORK COUNTY. 



826 06 



200 00* 100 00 
200 00 100 00 



400 00 



990 00 



804 10 



200 00 



100 00 



400 OU 
447 60 



200 00 
176 00 



200 00 



160 00 



400 00 
' 266*06 



100 00 

166*66 



400 00 
264 76 
280 90 



688 80 



100 00 



100 00 



900 00 
196 00 
180 16 



200 00 
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ISxpenditures and State Aid for State Roads— Concluded. 

YORK COUNTY— Concluded. 





ItOl. 


1902. 


1908. 


1904. 


Towns. 


Cost. 


Aid. 


Cost. 


Aid. 


Cost. 


Aid. 


Cost. 


Aid. 


Newlleld 










$400 00 


$200 00 


$400 00 
402 69 


$200 00 


Nortb Berwick 










200 00 


Old Orchard 
















ParsonsflAld t .......... r r . 














800 00 


100 00 


AaOO ....... a a X .. 
















SftDford 


















Shaoleiffh 














325 00 


162 50 


Sooth Berwick 
















Watcrboro 






200 00 


100 00 


200 00 
400 00 
600 00 


100 00 
100 00 
200 00 






Wells 










York 






200 00 


100 OU 


600 00 


200 00 










Totals 






1,200 00 


600 00 
6 


8.447 60 


1.87500 
9 


4.22014 


1,717 66 


Total nmnber of towns 






11 




1 







12 
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S9CAPITUX.ATION 





IMl. 
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11 
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COMMISSIONER OF HIGHWAYS. 

















!»>. 


19U. 
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PRACTICAL BENEFITS OF GOOD ROADS. 



Anticipating that the people of Maine would prefer to know 
the practical rather than the theoretical benefits of good roads, 
we sent the following letter to about 200 people living on the 
line of State roads in Massachusetts, New York and New Jer- 
sey, representing various occupations and walks in life. A large 
number of replies was received, and nearly all enthusiastically 
answered our questions in the affirmative. Owing to lack of 
space we print but a few of the replies, but they are representa- 
tive of the sentiment expressed by all. 

LETTER. 

Augusta, October 2, 1905. 
Dear sir : — 

While making an investigation of highway conditions in the 
State of Maine, we are planning to issue a circular for general 
distribution explaining some of the systems of state highway 
supervision and some of the systems of modem construction in 
use elsewhere together with a review of benefits that would 
accrue to the people of this State provided some such system was 
in operation here. 

Your State has been working along these lines for. a term of 
years and I am anxious to learn from a number of your citizens 
who have used improved highways, their candid opinion as to the 
utility and practicability of the same. 

Accordingly I am asking you to write me a short, frank letter 
for publication, setting forth in your own language such benefits, 
if any, as you have received from the use of improved highways. 
If any benefits that you can measure in a dollars and cents way 
please make a statement covering this. Please state your bus- 
iness and say whether or not you live on the line of an improved 
road, and if not how far away from one. 



COMMISSIONER OF HIGHWAYS. l8l 

I will suggest some of the questions that would naturally 
arise in one's mind when investigating this matter. 

Have real estate values increased ? 

If so to what extent ? 

Have people living in the country been able to get to market 
with produce, or for supplies at any and all seasons of the year 
except perhaps during snow blockades? 

Have they been able to haul larger loads than formerly? 

Have scholars in the country been able to attend school more 
regularly than before? 

Has farm life been rendered more agreeable and attractive 
for both young and old by reason of increased social advantages ? 

These questions pertain almost wholly to advantages for peo- 
ple living in the country but we all know that whatever benefits 
and makes prosperous a rural community redounds to the bene- 
fit of the cities. 

If you can give us any special advantages or benefits which 
have accrued to city dwellers-— or merchants we would appre- 
ciate these too. 

We believe that the testimony of those who have enjoyed the 
advantages of improved roads will be interesting and instructive 
to our people and that the consensus of opinion expressed by 
these letters should carry conviction to our citizens of an enquir- 
ing mind. 

I trust you will pardon the liberty I have taken in making this 
request but I feel you will be glad to give to the people of Maine 
the benefit of your experience in this connection and if possible 
help them to decide for or against good roads understandingly. 

Your name has been sent me by a responsible and honored 
citizen of your State as one who would be glad to answer queries 
of this kind and I trust you will see your way clear to comply 
with this request. 

Thanking you in advance, I am, 

Respectfully yours, 

PAUL D. SARGENT, 

Commissioner, 
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REPLIES. 

CiNNAMiNSON, N. J., Octobcr 5, 1905. 
To the Commissioner of Highways^ State of Maine: 

In reply to your letter of the second inst. in regard to the bene- 
fits if any I have received from improved highways, I would say 
that I was a farmer until 15 years ago, when I gave up the farm 
in favor of my son who is still running it. I am now a director 
in the First National Bank of Camden, also a Director in the 
Burlington County Safe Deposit and Trust Company at Morris- 
town, N. J. 

It is a rather difficult matter to bring the benefits down to a 
dollars and cents basis because of other factors which have to be 
reckoned with in determining results ; for instance we cannot tell 
what would have happened if certain other things had not hap- 
pened. 

I live upon the line of an improved road leading from Phila- 
delphia to New York, ten miles from the former place, and 
before the road was improved 25 baskets of promiscuous farm 
produce would make a big two-horse load, after the road was 
improved the average load has not been less than 100 
baskets, some farmers taking as many as 150 baskets to a load, 
but this last number is exceptional ; also before improvement 
it would take a team all day to make the round trip of about 23 
miles to the heart of the city ; since improvement, it requires an 
average of about seven hours. Now assuming that a team and 
driver would be worth $4.00 per day, the regular price here, it 
would cost sixteen cents per basket for a farmer to land his pro- 
duce in the market in the first case and but four cents per basket 
in the latter, allowing the seven hours to make a day. 

It must be evident to every unprejudiced observer that the 
farmers in this section would have been out of business had not 
the road been improved. 

It must be evident also that the farmer does not get all the 
benefit, for the citizen consumer shares a part of it, for it often 
happens during the glut of the season that farm produce sells 
for less than sixteen cents per basket. This is a sufficient justi- 
fication I think for asking the cities to help pay for improving 
country roads. This is true of everything the resident of the 
city uses or consumes. It can be delivered to him much more 
cheaply over a good road than a bad road. 
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Now as to increase in value of real estate, I would say that 
the Civil War was conducted upon an inflated paper currency 
and land went up to abnormal figures and since the resumption 
of specie payments, land has been falling, but I can say that the 
good roads improvement has arrested the decline. Other factors 
also enter into the consideration of this branch of the subject, 
such as opening up for cultivation the fertile prairies of the 
West which come in competition with our land which must be 
fertilized at great expense. 

As to the other questions of pleasanter farm life I may say 
that we have telephones and free rural delivery which may lay 
claim to part of the honor of adding to the attractions of farm 
life. 

I will enclose with this an article which I wrote by request 
for a local newspaper, giving an inside history of the New Jer- 
sey State Aid law which you may use, or any part of it, for the 
promotion of the cause of good roads. I could not make it very 
full without being personal, as I did not desire to hurt the feel- 
ings of those who so strenuously opposed its •enactment for they 
are just as strenuous now in advocacy of it as they were then 
against it. 

As I look back in retrospect I can remember the fancy names 
given me by my opponents such as "crank," "an impractical 
schemer," and one kind neighbor said "Mr. Conrow was a little 
oflF in his upper story," but I am glad to say, that I am on the 
outside of the insane asylum still, and that we have the roads the 
best of all. I may say further that it was a continuous cam- 
paign of education to get the act through the legislature and 
approved by the Governor and then the Freeholders would not 
build us a road without being compelled by the Supreme Court. 
I was afraid they would get the law repealed before we could 
get one specimen road built for an object lesson; since then the 
roads have spoken for themselves. 

I write these things for the purpose of giving you a pointer 
and not to laud my own actions at all. 

Very truly yours, etc., 

CLAYTON CONROW. 
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SoMERViLLE, N. J., October 9, 1905. 
To Mr, Paul D. Sargent: 

Replying to the request of the Commissioner of Highways 
for the State of Maine, for information pertaining to the advan- 
tages derived f rorii improved roads in the State of New Jersey, 
I would respectfully state that I have the honor to be engineer 
of the county of Somerset in the latter state and an experience 
of more than ten years in such position enables me to give infor- 
mation on many topics connected with such roads. 

As to real estate values — real estate men report that rent 
receipts from city properties have declined from one-third to 
one-half, while properties in surburban districts were in demand 
and increasing in value. These results have been ascribed to 
good roads and to trolley lines, tending, it will appear, to relieve 
the congestion of the cities. People will go to sections where 
they can have the benefit of pure air and other rural advantages. 

Road improvement promises to settle many of the evils of 
over-populous cities. Country life is cheaper and in consequence 
of improved highways, is becoming daily less and less isolated. 

Rural free mail delivery follows very closely the lines of 
improved highways and consequently farm life is brought more 
and more into touch with our great urban centers. Rural free 
delivery has been long enough before the public to be accurately 
measured in its effects. The farm is brought thereby into closer 
contact with the outside world. A more accurate and immediate 
knowledge of market prices is diffused and the rural producer 
is placed on a surer footing. 

The general tendency of improved roads is to scatter popula- 
tion, decreasing the concentration of cities, and developing coun- 
try districts, thus enhancing the values of rural properties. 

Farm lands along improved highways have advanced in value 
while lands remote from such improvement remain at about their 
former figures. 

By means of good roads the produce of county districts may be 
conveyed to market at less expense. Where formerly one ton 
was carried, two tons may now be carried with the same motive 
power. In connection with this the grades should be considered 
as well as the character of the improved surface. Here in New 
Jersey grades have been considered quite as important as any 
other feature of the work. Our aim has been to lessen all 
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grades, if at all possible, to a maximum grade of seven per cent 
or less, and this has been of incredible advantage to heavy traffic 
and consequently loads of four or five tons with two horses are 
not uncommon. 

During recent years public schools in large cities and towns 
have been developed to a remarkable degree. Courses of study 
have been added that were not contemplated a few years back 
and most of such schools are able to furnish education of an 
advanced type. By reason of the improved highways children 
in country districts may avail themselves of these advantages. 
Centralized schools send out vehicles at the expense of the dis- 
trict to convey such children to and from their homes, and such 
transfers are most easily and frequently effected where public 
roads are good. The attendance at schools under such circum- 
stances is more regular and much larger than before such 
arrangement. Good roads favor also the use of the bicycle by 
scholars living remote from educational centers. 

Church. attendance is increased also by reason of good roads. 

Farm life, once the dread of many, especially of the farmer's 
wife and family, has been to a marked degree stripped of its 
drawbacks, and communication having become so much easier, 
the farmer's wife and daughters patronize daily improved high- 
ways to their own satisfaction and to the advantage of the town 
and city merchant. Whatever helps the rural districts contrib- 
utes to the welfare of the city, and vice versa, and public road 
improvement does certainly contribute more than any other one 
thing to this end. 

If space and time permitted many other features and results 
of road improvement might be considered, but the foregoing are 
among the most noticeable. 

As evidence of the estimation in which public roads are held 
in this county, I may say that while not more than seven or eight 
miles can be conveniently and properly built in one year, yet peti- 
tions for more than one hundred miles to be improved are filed 
with the proper authorities and more are being received all the 
while. The public is in full sympathy with the movement with 
no opponents, that I am aware of. 

JOSHUA DOUGHTY, Jr., 

County Engineer. 
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Marlboro, N. J., December 27, 1905. 
Friend Mr. Sargent: 

My Dear Sir : — I trust you will pardon me for not writing an 
answer to yours of October 2d; they say it is better late than 
never, but it is better never late. I have been more busy than 
ever, but determined to send a reply as soon as possible ; hence, 
these few lines today. 

You ask what benefits we derive from the improved roads. 
It affords us a basis upon which we can make our calculations, 
lay our plans and then be able to carry them out. For instance, 
if we have a number of loads of farm produce which should be 
put in market at a certain time, we can estimate how many teams 
it will take to haul these loads, to a certainty, in a given time, 
nothing to prevent except heavy snow-drifts and these must be 
removed to enable the mail to go through; or if you wish to 
catch a train, you can figure how many minutes it will take to 
get you there, and this every day and without tiring your horse 
or your patience; beside this, you won't have to wash your 
wagons and horses every day if rainy weather. 

I am a farmer by occupation and have been for 35 years. I 
was appointed road supervisor of all Monmouth county by the 
Board of Freeholders, April 10, 1905, for three years, and am 
doing all in my power to better the condition of public travel. 

I live along a public road but not a road improved by the 
State Road Aid. I onlv wish I did, for I know it would increase 
the value of my farm at least 25 per cent. 

There is a stone road about one mile from my place built under 
the State Road Act, three and one-half miles long that cost the 
county and state over $28,000 — eight thousand per mile — ^built 
three years ago, and is just as good today as it was when first 
built, at a cost to maintain it of about $800 per year. Before 
this road was built the farmers along the line of the road could 
not get to the railroad station any day in the year even with a 
good team, and over twelve barrels of potatoes to a load, now 
with a poor team they cart from 20 to 25 barrels and that every 
day when they wish. 

I learned from the station agent, who attends the railroad sta- 
tion along the line of this road, that since the completion of this 
stone road the amount of freight from his station had more than 
doubled. 



CX)MMISSIONER OF ;HIGHWAYS. 187 

Before the stone road was built the farmers, many of them, 
went to the boat with their produce, now they all go to the rail- 
road. When they first began to build stone roads in Monmouth 
county, in the year 1896, it was the opinion of most all careful, 
practical business men that they were going to be expensive and 
consequently makes our taxes too high. These very same men 
now are asking for all the stone roads they can get. There are 
in fact today more petitions sent to the State Road Commissioner 
for his approval than will be built in ten years hence. 

I remember very well talking with a very prudent, careful, 
public business man, when they began to talk of building these 
roads. "Why," said he, "In less than ten years they will bank- 
rupt the county." Nine of those years have passed, and this 
same careful business man is now doing all he can to get more 
stone roads, and the county tax is but a trifle higher than it was 
nine years ago. Now these are facts that can be verified. 

We have now in Monmouth county 83 18-100 miles of road 
improved under the State Road Act, at a cost of $400,000, and 
several miles not completed. 

Yours most respectfully, 

H. W. BUCK. 

Supervisor of County Roads for Monmouth County, 

Russell^ Mass., Oct. 19, 1905. 

Paul D. Sargent, Esq., Commissioner of Highways, State of 
Maine: 

Yours of 2d at hand inquiring about the use and benefits 
derived by our state highway in Massachusetts. 

I am in the wood and lumber business, and live on one of the 
first state highways constructed in Massachusetts, and have seen 
the many benefits we all derive from the beautiful road we have 
in this section. We do not now, as formerly, have to stop team- 
ing through "mud time" in the spring and fall, for this road is 
in condition to use at all seasons of the year, unless it is through 
heavy snow blockades, and we are of the opinion the snow 
does not pile up so deep on our broad smooth roads as it did 
formerly. We are able to diaw much larger loads with ease to 
our teams, and do it quicker than formerly. 

We are using about 12 miles of this highway and can assure 
you it has been a great saving in cost of transportation from our 
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village to the larger towns. It has made real estate, and espe- 
cially farms along the line of our state highway more valuable, 
and they are in greater demand by prospective buyers. 

On account of such nice highways there are express teams run 
some 22 miles to Westfield and Springfield, our principal 
markets, and people along the route can send their produce and 
give orders and receive small packages and freight delivered at 
their door the same day at a nominal cost. 

The state highway brings the farming community in closer 
touch with the cities, increasing their trade relations to a much 
larger amount than formerly ; the city people can get out into the 
country with more pleasure, and it is considered a mutual benefit 
by both city and country people along our line. 

One of the benefits I find, which has not been enlarged upon 
as much as it ought to be, is the education and instruction it gives 
to the different officials and road builders all over the state 
wherever the state highways are built, showing the process of 
building a good permanent highway. 

I know in our own town which has nearly seven miles of state 
highway, all our other roads are worked in a much more satis- 
factory manner, and are giving better satisfaction. So we not 
only have a very fine state highway, but all our other roads are 
improving on account of the knowledge gained by the construc- 
tion of such roads in our vicinity. 

Very respectfully, 

E. D. PARKS. 



SPRiNGFirxD^ Mass., October 14, 1905. 

Mr. Paul D. Sargent, Commissioner, Augusta, Maine: 

Dear sir: — 

Yours of the 2d came duly to hand. Our mill is situated 
on the old Albany turnpike, some 22 miles west of Springfield, 
and we have a state macadamized road past it reaching to Hunt- 
ington, one and one-half miles, — our shipping and receiving 
point. Of course, we have n large amount of teaming to do and 
we can truly say it has been of great benefit to us, being able 
to haul much larger loads with the same number of teams, one 
three horses abreast and one team pulling coal mostly in a fou]> 
wheel dump cart, carrying 6,000 pounds. Since the road h» 
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established, we have increased the capacity of our mill twice, 
now making more than double what we did when the road was 
first built, and using no more horses, but have increased the size 
of the wagons and use larger horses, five in all. We also advo- 
cate wide tires, not less than five inches in width. It makes a 
great difference in the wear of the road. We would not, how- 
ever, always advocate making it a state road when you have on 
hand good gravel, but would want the road built in the same 
manner as the state road, slightly crowned and plenty of water- 
ways, so that the water can be quickly disposed of after a storm 
and the melting of the snow in the spring. But in the meantime 
you must have the gravel road well rolled, as much as you would 
the stone one. The old saying is, you know, that as soon as 
the road is built, you want to begin to repair it. That may not 
be true literally, but holds good to a great extent. I think if all 
the roads both in the city and country were looked after in that 
way, the expense of maintenance would be much less. "A stitch 
in time saves nine." Now as to the increase in the value of 
property, we think it does help and calls more people about you. 
Farmers, wood and timber men and all can get their wares to 
market much easier. As to the scholars getting to school easier, 
we cannot say about that, but it does make the country a great 
deal more attractive and agreeable to both young and old, and in 
time mcreases the population. From our experience, we would 
not want to settle in any section of the country where they did 
not have A i roads. 

Yours very truly, 

CHAPIN & GOULD PAPER COMPANY, 

H. A. GOULD, President. 

Blackington, Mass., October 13, 1905. 

Hon, Paul D. Sargent, Commissioner of Highways, Augtista, 
Me.: 

Dear sir: — 

Yours of the 9th inst. received and in reply would say that I 

live on the state, road. The five mile section, from the city of 

North Adams to Williamstown, runs through my farm on the 

front, between the house and the bam, 1,402 feet or about 85 

Tt is a great improvement having been built about ten 
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The road had become somewhat flattened by wear, so the state 
resurfaced it this summer and crowned it, so that no water stays 
on it. It is as smooth as stone and as hard as a fifteen ton roller 
can pack it. There is no mud or sand. The g^ade is not over 
five per cent. A team will handle, with perfect ease, all that a 
wagon will hold up ; 90 hundred is not as much of a load as 20 
hundred is on the old road; it is therefore more profitable to 
work on. 

I was commissioner of highways for three years and was on 
the committee of streets, highways and bridges and I find that 
good roads are of great value to cities or towns, as such roads 
are appreciated by every one who travels them. Good roads 
increase the value of property from ten to fifteen per cent, and 
in some cases a great deal more. The people would not have 
this road taken away and the old one put back for any money, 
and your people will never regret it if they build good roads. 

You wanted to know my business ; I am a farmer and have a 
farm of 130 acres that faces the state road. 

I would be pleased to show you the roads at any time. 

Yours very truly, 

W. H. GOVE. 

Fayetteville, N. Y., October 4, 1905. 

Mr, Paul D, Sargent, Commissioner of Highways, Augusta, 
Me,: 

Dear sir : — 

Your favor of the 2d is at hand. In reply would say that 
for the most part our state aid road law gives very satisfactory 
results. About the only persons who object strongly to it are 
men who have expected that one of the improved roads would be 
built in front of their property but who have been disappointed 
when the road was built over some other line. These people, 
of course, are very apt to develop into very bitter opponents of 
the system of road improvement. 

My observation along the lines of the improved highways 
leads me to believe that the advance in property has run from 
25 to 100 per cent, according to the location and the distance 
from the railroad. As I do not live on the line of one of these 
roads, I am unable to give you any actual facts from personal 



COMMISSIONER OF HIGHWAYS. I9I 

experience. However, the road by our farm, where I live, has 
been surveyed for a good road and I trust, if our $50,000,000 
bonding plan is adopted at the coming election, which I feel 
confident will be, that in a couple of years I can give something 
from personal experience. 

Men who live on the improved highways tell me that in some 
instances they are able to carry twice as great a load to market 
as they have heretofore, and that they are able to make the trip 
in better time. Because of these better roads, the children are 
able to do their own driving in transporting themselves to and 
from school and thus are able to be more regular in their attend- 
ance. 

On the whole our people are very much pleased with the plan 
of road improvement as now carried on in this state. 

Yours very truly, 

F. E. DAWLEY. 



Ogdensburg, N. Y., October 7, 1905. 
Hon. Paul D, Sargent, Augusta, Maine: 

My dear sir : — 

Your esteemed favor of the 2d inst. making inquiry as to the 
benefits of improved highways is received and contents noted. 

The county of St. Lawrence, New York, in which I reside is 
purely an agricultural community. The subject of good roads 
for our county has been agitated more or less for several years, 
but not until a year ago did it take some definite shape. Our 
board of supervisors at its last annual meeting carried a resolu- 
tion, as I recall it, unanimously, to make application, as required 
by our law, for the construction of about 325 miles of state roads. 
This will furnish good roads for substantially all of the leading 
highways of the county, and at an approximate cost of two mil- 
lions of dollars. The legislature of our state has, pursuant to 
the provisions of our constitution, twice passed a resolution sub- 
mitting to the people at the coming fall election a proposition 
which provided for the bonding of the state in the sum of 
$50,000,000, and issuing bonds therefor. We have every reason 
to believe that this proposition will be successfully carried, as 
we believe that the benefits to flow from the expenditure of such 
public funds for improved highways have been conclusively 
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established. Should this proposition carry, as I believe it will, 
the state will furnish $50,000,000, the various counties $35,000,- 
000, and the towns in which the work is done $15,000,000, 
making a grand total of $100,000,000, which New York proposes 
to expend upon its highways during the next ten years. 

It may be proper for me to suggest also that our law requires 
that such improvement of highways must be outside of all cities 
and incorporated villages. I have given the subject of improved 
highways and the benefits to be derived by our agricultural 
communities considerable thought and consideration. 

A year ago our state Senate, by resolution, authorized its com- 
mittee on highways to make a thorough investigation of the 
entire subject. I was invited by the committee to accompany 
them on their trip. We started from the city of New Yoric and 
went over the state roads through Staten Island ; thence across 
into New Jersey and over their state roads to Trenton, returning 
over another route through New Jersey and New York to New- 
burg, N. Y. From thence we crossed the Hudson river and 
went over the New York good roads to Rye, N. Y., which is 
located on Long Island Sound ; from thence to Stanford, Hart- 
ford and New Haven over the Connecticut good roads, and from 
thence to Springfield, Worcester and Boston over the Massachu- 
setts good roads. The trip was made in automobiles and the 
distance covered was about seven hundred miles. We made 
minute inquiry of the highway commissioners of these various 
states and others having charge of the construction and main- 
tenance of such highways, with special reference as to the man- 
ner of construction, durability, expense, cost of repairs, facility 
of moving farm products and the increased value of real estate, 
together with many other subjects of perhaps minor importance. 
The committee was accompained by a stenographer, who 
reduced to writing all the information received, and the testi- 
mony thus taken satisfactorily established the following facts: 
That the price of agricultural lands in all the states traversed 
which were located upon these improved highways, except cer- 
tain portions of Massachusetts, had increased in value from 25 
to 200 per cent, and were at that time worth from 25 to 200 per 
cent more than exactly as good farms located elsewhere, but not 
upon improved highways. 

It might be proper to explain that that portion of Massachu- 
setts where we found no substantial increase in the value of real 
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estate was owing to the fact that the condition of the country 
was such that agricultural pursuits had been substantially aban- 
doned. The question at once arises as to what has caused this 
increase in the value of farm property, and it may be briefly 
described as follows : 

First : It does not require more than one-third of the power 
to move a ton of freight any given distance over good roads than 
it had theretofore over the roads then existing. 

Second : A large amount of time was saved by the rapidity 
and ease of moving freight. 

Third : The roads were in perfect condition during the entire 
year and thus the markets were accessible at all times. 

Fourth: Increased facilities for attending public schools. 

Fifth : Large disbursements saved in horse flesh, vehicles and 
harnesses. 

Sixth : Instead of a trip on the highway being one of great 
labor and annoyance, it has become a genuine pleasure. 

The highway commissioners of these various states were 
unanimous in their statements that they experienced their great- 
est difficulties in not being able to build highways fast enough 
to meet the demands of their citizens, as they found every locality 
making applications for those improvements which had been 
found so profitable and desirable by those favored with them. 
Good road making has so far advanced that there can be no ques- 
tion whatsoever but that it is a paying investment to all our 
citizens. It best serves both the producer and the consumer, 
and at a cost wholly within the reach of almost every locality. 

I sincerely hope to hear that the good people of the Pine Tree 
State have adopted this system to such an extent that every per- 
son who tills the soil or in any way uses its highways will be in 
possession of its benefits in the very near future. 

Very respectfully yours, 

GEORGE R. MALBY. 

Chairman of the Legislative Finance Committee, State of New 
York. 
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STATUTES RELATING TO ROADS. 



Note: Space will not permit of a complete codification of the above^ 
so only the laws most useful for reference are copied. Words in italics 
at the beginning of each section are copied from side notes, and are no- 
part of the law. 



CHAPTER 23. 

WAYS. 
LOCATION^ ALTERATION AND DISCONTINUANCE OF HIGHWAYS. 

Sec. I. County commissioners may lay out, alter or discon- 
tinue highways leading from town to town, and grade hills in 
any such highway. Nothing in any city charter shall be so- 
construed as to deprive them of the power to lay out, alter or 
discontinue county roads within the limits thereof. Responsible 
persons may present, at their regular session, a written petition 
describing a way and stating whether its location, alteration^ 
grading or discontinuance is desired, or an alternative action, in 
whole or in part. The commissioners may act upon it, conform- 
ing substantially to the description, without adhering strictly to 
its bounds. 

Sec. 2. Notice, how given, proved and recorded. Being 
satisfied that the petitioners are responsible, and that an inquiry 
into the merits is expedient, they shall cause thirty days' notice 
to be given of the time and place of their meeting, by posting 
copies of the petition, with their order thereon, in three public 
places in each town in which any part of the way is, and servings 
one on the clerks of such towns, and publishing it in some news- 
paper, if any, in the county. The fact that notice has been so 
given, being proved and entered of record, shall be sufficient for 
all interested, and evidence thereof. 

Sec 3. Costs paid by petitioners on feature. When their 
decision is against the prayer of the petitioners, they shall order 
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them to pay to the treasurer of the county, at a time fixed, afl 
expenses incurred on account of it ; and if they are not thea 
paid, they shall issue a warrant of distress against the petitioners 
therefor. 

Sec 4. Proceedings before county commissioners — return — 
shall erect durable monuments. They shall meet at the time and 
place appointed, and view the way, and there, or at a place in the 
vicinity, hear the parties interested. If they judge the way to 
be of common convenience and necessity, or that any existing 
way shall be altered, graded or discontinued, they shall proceed 
to perform the duties required ; make a correct return of their 
doings, signed by them, accompanied by an accurate plan of the 
way, and state in their return when it is to be done, the names 
of the persons to whom damages are allowed, the amount 
allowed to each, and when to be paid. When the way has been 
finally established and opened to travel, they shall cause durable 
monuments to be erected at the angles thereof. 

Sec. 5. Return to be filed with clerk — proceedings. Their 
return, made at their next regular session after the hearing, shall 
be placed on file, and remain in the custody of their clerk for 
inspection without record. The case shall be continued to the'ir 
next regular term, and at any time on or before the third day 
thereof, if no appeal from the location be taken, all persons 
aggrieved by their estimate of damages shall file their notice of 
appeal. If no such notice is then presented or pending, the 
proceedings shall be closed, recorded and become effectual ; all 
claims for damages not allowed by them be forever barred ; and 
all damages awarded under the first thirteen sections of this 
chapter, paid out of the county treasury. But if an appeal from 
the location be taken in accordance with section fifty-two, then 
notice of appeal on damages may be filed with the clerk of the 
county commissioners within sixty days after the final decision 
of the appellate court in favor of such way, has been certified to 
him, to the supreme judicial court first held in the county where 
the land is situated, more than thirty days after such notice of 
appeal is filed, which court shall determine the same in the same 
manner as is provided in section eight, when no appeal on loca- 
tion is taken. 

Sec. 6. Proceedings before and after decision respecting 
increase of damages — provisions of this section shall not apply. 
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when location has been determined upon appeal. When a notice 
of appeal for increase of damages is presented within the time 
allowed, the case shall be further continued until a final decision 
respecting damages is made. If they then are of opinion that 
their proceedings, or any part thereof, ought not to take effect, 
subject to such damages as have been assessed, they shall enter 
a judgment that the prayer of the petitioners, or any part 
thereof, designating what part, is not granted for that reason. 
Upon such judgment no damages shall be allowed for that part 
of the prayer of the petitioners not granted, but the costs shall 
be paid by the county; or if of opinion that such increase of 
damages should prevent a confirmation of a part or parts only 
of their proceedings, they shall designate such part or parts, and 
enter judgment accordingly; and the whole proceedings shall 
be recorded and become effectual. But the provisions of this 
section shall not apply when a location has been determined by 
a committee of the supreme judicial court upon appeal from the 
decision of the county commissioners thereon. In such case 
proceedings regarding the location shall become effectual as if 
no appeal for increase of damages had been taken. 

Sec. 7. Damages, how estimated; to whom awarded; when 
to be paid. If any person's property is damaged by laying out, 
altering or discontinuing a highway or town way, the county 
commissioners or the municipal officers of towns shall estimate 
the amount, and in their return state the share of each sepa- 
rately; damages shall be allowed to the owners of reversions, 
and remainders; and to tenants for life, and for years, in pro- 
portion to their interests in the estate taken ; but said commis- 
sioners or officers shall not order such damages to be paid, nor 
shall any right thereto accrue to the claimant, until the land over 
which the highway or alteration is located, has been entered upon 
and possession taken, for the purpose of construction or use. 

Sec. 8. Appeal from commissioners to supreme court — by 
agreement, appeal may be determined by committee of refer- 
ence — appellant to file notice of appeal with county commis- 
sioners — costs. Any person aggrieved by the estimate of 
damages by the county commissioners, on acount of the laying 
out or discontinuing of a way, may appeal therefrom, at any 
time before the third day of the regular term succeeding that at 
which the commissioners' return is made, to the term of the 
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supreme judicial court, first held in the county where the land is 
situated, more than thirty days after the expiration of the time 
within which such appeal may be taken, excluding the first day 
of its session, which court shall determine the same by a com- 
mittee of reference if the parties so agree, or by a verdict of its 
jury, aijd shall render judgment for the damages recovered, and 
judgment for costs in favor of the party entitled thereto, and 
shall issue execution for the costs only. The appellant shall file 
notice of his appeal with the county commissioners within the 
time above limited, and at the first term of the court shall file a 
complaint setting forth substantially the facts, upon which the 
case shall be tried like other cases. The clerk shall certify the 
final judgment of the court to the county commissioners, who 
shall enter the same of record, and order the damages therein 
recovered to be paid as provided in section seven. The party 
prevailing recovers costs to be taxed and allowed by the court, 
except that they shall not be recovered by the party claiming 
damages, but by the other party, if on such appeal by either 
party, said claimant fails to recover a greater sum as damages 
than was allowed to him by the commissioners. The compensa- 
tion of the committee shall be the same as commissioners would 
have for like services, to be allowed by the court and paid from 
the county treasury upon the certificate of the clerk of courts. 

Sec. 9. Time allozved for removing growth, and opening 
way. The owners of land taken shall be allowed not exceeding 
one year after the proceedings, regarding the location, are finally 
closed to take off timber, wood or any erection thereon. A time 
not exceeding two years shall be allowed for making and open- 
ing the way. 

Sec. 10. Way discontinued before damages paid, proceedings. 
When the way is discontinued before the time limited for the 
payment of damages, the commissioners may revoke their order 
of payment, and estimate the damages actually sustained, and 
order them paid. Any person aggrieved may have them 
assessed by a committee or jury, as herein provided. 

Sec II. County commissioners on petition from municipal 
oflicers may define doubtful boundaries of highways — and may 
erect monuments — damages — appeals for increase of damages. 
When the true boundaries of highways duly located are doubt- 
ful, uncertain or lost, the county commissioners of the county 
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wherein such highway is located, upon petition of the municipal 
officers of the town wherein the same lies, shall, after such notice 
thereon as is required for the location of new ways, proceed to 
hear the parties, examine said highway, locate and define its 
limits and boundaries by placing stakes on side lines at all 
apparent intersecting property lines, and at intervals of not more 
than one hundred feet, and cause durable monuments to be 
erected at the angles thereof, make a correct return of their 
doings, signed by them, accompanied by an accurate plan of the 
w^ay, and if any real estate is damaged by said action, shall 
award damages to the owner as in laying out new highways. 
Said municipal officers shall maintain all highway monuments, 
and replace them forthwith when destroyed. If any appeal for 
increase of damages is taken, and the commissioners are of 
opinion that their proceedings hereunder, or any part thereof, 
ought not to take effect, they shall enter a judgment that the 
prayer of the original petitioners or any part thereof, designat- 
ing what part, is not granted for that reason. Upon such 
judgment no damages shall be allowed for that part of the 
prayer of the petitioners not granted, but the costs shall be paid 
by the county. 

WAYS IN TWO OR MORE COUNTIES. 

Sec 12. Petitions respecting ways in two or more counties, 
proceedings on them — notices. When a petition is presented 
respecting a way in two or more counties, the commissioners 
receiving the petition being satisfied as aforesaid, may call a 
meeting of the commissioners of all the counties, to be held at a 
time and place named, by causing an attested copy of such peti- 
tion and of their order thereon, to be served upon their chair- 
men ; and they shall give notice of such meeting by causing a 
like copy to be published in the state paper and in one paper, if 
any, printed in every such county, and by posting it in three 
public places in each town interested, and serving it on the clerk 
thereof. These notices shall be posted, served and published 
thirty days before the time of meeting. 

Sec 13. Proceedings, how continued and closed. Each 
county must be represented at such meeting by a majority of its 
commissioners. A majority of those present may decide upon 
the whole matter. The duty of carrying that judgment into 
eflFect, shall be performed in each county by its own conunis- 
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sioners in the manner respecting ways wholly within it. When 
each county is not so represented, those present may adjourn 
the meeting to another time. 

Sec 14. Appeals, how taken. When proceedings have been 
had by the county commissioners on a petition for laying out, 
altering, grading or discontinuing a way in two or more coun- 
ties, an appeal may be taken in the manner provided in case of a 
way wholly in one county. 

Sec. 15. Proceedings in cases of appeals. When an appeal 
is so taken, it shall be filed with the commissioners of, and subse- 
quent proceeding shall be had in, the county where proceedings 
originated and the commissioners with whom such appeal is 
filed shall immediately give notice of such appeal to the commis- 
sioners of all the counties interested, and the clerk of courts shall 
certify the final judgment of court to the commissioners of all 
said counties. 

TOWN AND PRIVATE WAYS. 

Sec 16. Power of municipal officers respecting town and 
private ways — notice, how given — duty of officers in laying out 
way. The municipal officers of a town may on petition therefor, 
personally or by agency, lay out, alter or widen town ways, and 
private ways for any inhabitant or for owners of cultivated land 
therein, if such inhabitant occupies, or such owner has cultivated 
land in the town which such private way will connect with a 
town way or highway. They shall give written notice of their 
intentions, to be posted for seven days, in two public places in 
the town and in the vicinity of the way, describing it in such 
notice, and they shall determine whether it shall be a town way 
or a private way ; and if a private way, whether it shall be sub- 
ject to gates and bars. 

Sec 17. Municipal officers may lay out a winter road for 
hauling wood, hay, lumber, etc. — return of location — town not 
liable for damage. They may lay out a way as aforesaid for the 
hauling of merchandise, hay, wood or lumber, to be used only 
when the ground is so covered with snow that such hauling shall 
not break the soil. When so laid out, they shall state in their 
return the purposes for which it is laid, and. that it shall be used 
only in the winter season, and shall order the persons for whose 
accommodation it is laid, to pay into the town treasury an 
amount equal to the damages of such location for the benefit of 



200 COMMISSIONER OF HIGHWAYS. 

the owner of the land over which it is laid, and the expenses of 
such location, and it shall not be accepted by the town until such 
amount is so paid. No town shall be liable for damage to any 
person traveling on such way. 

Sec. 1 8. After municipal officers have laid out, town may 
accept, A written return of their proceedings containing the 
bounds and admeasurements of the way, and the damages 
allowed to each person for land taken, shall be made and filed 
with the town clerk in all cases. The way is not established 
until it has been accepted in a town meeting legally called after 
the return has been filed, by a warrant containing an article for 
the purpose. 

Sec. 19. Towns may discontinue ways. A town, at a meet- 
ing called by warrant containing an article for the purpose, may 
discontinue a town or private way; and the municipal officers 
shall estimate the damages suffered by any person thereby. 

Sec. 20. Damages for ways, how estimated and paid — appeal 
may be taken to supreme judicial court. The damages for a 
town way shall be paid by the town ; for a private way, by those 
for whose benefit it is stated in the petition to be, or wholly or 
partly by the town, if under an article in the warrant to that 
effect it so votes at the meeting accepting such private way ; or 
by cities, if it is proposed in the return laying out such way. 
Any person aggrieved by the estimate of such damages may 
have them determined as provided in section eight, by 
written complaint to the supreme judicial court, returnable at 
the term thereof next to be held within the county where the land 
lies, after sixty days from the date of the establishment, altera- 
tion or discontinuance of such way by the town at its town meet- 
ing. The complaint shall be served at least thirty days before 
said term by delivering in hand an attested copy to the clerk of 
the town where the land lies, and by posting attested copies in 
two public and conspicuous places within said town and in the 
vicinity of the way. But the final judgment shall be recorded in 
said court, and shall not be certified to the county commissioners. 
When any person aggrieved by the estimate of damages for his 
land taken for a town or private way, honestly intended to appeal 
therefrom and has bv accident or mistake omitted to take his 
appeal within the time provided by law, he may at any time 
within six months after the expiration of the time when said 
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appeal might have been taken, apply to any judge of the supreme 
judicial court in term time or vacation, stating in his said appli- 
cation the facts of his case, and said judge, after due notice and 
hearing, may grant to such petitioner permission to take his said 
appeal to such term of said court as said judge shall direct, and 
on such terms as said judge shall order, and the subsequent 
proceedings thereon shall be the same and with the same effect 
as if said appeal had been seasonably taken. 

Sec. 21. Town or private way, neglect or refusal of munici- 
pal officers to lay out or alter; proceedings — county commis- 
sioners to hear and decide — appeal. When the municipal 
officers unreasonably neglect or refuse to lay out or alter a town 
way, or a private way on petition of an inhabitant, or of an 
owner of land therein for a way leading from such land under 
improvement to a town or highway, the petitioner may, within 
one year thereafter, present a petition stating the facts to the 
commissioners of the county at a regular session, who shall give 
notice thereof to all interested and act thereon as is provided 
respecting highways. When the decision of the municipal offi- 
cers is in favor of such laying out or alteration, any owner or 
tenant of the land over or across which such way has been 
located, shall have the same right of petition. When the deci- 
sion of the commissioners is returned and placed on file such 
owner or tenant or other party interested has the skme right to 
appeal to the supreme judicial court as is provided in sections 
fifty-two to fifty-five inclusive; and also to have his damages 
estimated as provided in section eight. 

Sec 22. When such way may be opened. No such way shall 
be opened or used until after sixty days from its acceptance by 
the town, and if within that time notice of such appeal or peti- 
tion is filed with the town clerk, such way shall not be opened or 
used until finally located by the appellate tribunal. 

Sec. 23. Towns unreasonably refusing to accept, or to dis- 
continue. When a town unreasonably refuses to discontinue a 
town or private way, or to accept one laid out or altered by the 
selectmen, the parties aggrieved may, within the time, and in the 
manner provided in section twenty-one. present a petition t6 the 
commissioners, who shall in like manner proceed and act thereon, 
and cause their proceedings to be recorded by their own and by 
the town clerk ; and the rights of all parties may be preserved 
and determined as provided in the two preceding sections. 
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Sec. 24. Town ways acted on by county commissioners can- 
not be acted on by towns for what time. When a town way has 
been laid out, graded or altered by the commissioners, 
their proceedings cannot be affected by any action of the town, 
within five years ; and when one has been discontinued by them, 
it cannot be again laid out by the town, within two years. The 
commissioners have the same power to alter or discontinue such 
ways, for five years, as they have respecting highways. 

Sec. 25. County commissioners may fix amount of grading — 
order half the expenses to be paid by the county. The county 
commissioners, in laying out new ways, or altering or grading 
ways already laid out, may direct the amount of such grading, 
which shall be stated in their return ; and they may order a por- 
tion of the expense of such altering or grading, not exceeding 
fifty per cent thereof, to be paid to the town in which the alter- 
ing or grading has been done, from the county treasury. 

Sec. 26. Towns may re-instate town ways discontinued by 
county commissioners — damages — proviso. When a town has 
accepted a town way, and said town way is subsequently discon- 
tinued by the county commissioners on appeal, before such road 
has been opened for travel, such town may, at its annual meet- 
ing, held within three years thereafter, by a majority of the 
voters present and voting, re-instate and lay out such town way, 
under an article for such purpose in the warrant. The damages 
shall be assessed, and the owners of the land over which said 
way passes shall be notified thereof by the municipal officers, 
within twenty days after said meeting; and any person 
aggrieved by the estimate of damages may have them determined 
in the manner provided in section twenty in case of town ways 
laid out on petition. A town way so re-established and laid out 
shall not be discontinued for five years thereafter. 

Sec 27. Municipal officers may vacate location of streets in 
certain cases — proceedings — damages, by whom paid, and how 
determined. When land has been plotted and a plan thereof 
made, whether recorded or not, showing the proposed location 
of streets thereon, and lots have been sold by reference to said 
plan, the municipal officers of the town or city where such land 
IS situated, may on petition of owners of the fee in such of said 
proposed streets as are named in the petition, vacate in whole or 
in part the proposed location of any or all such streets as have 



COMMISSIONER OF HIGHWAYS. 203 

not been accepted and located as public ways. The proceedings 
shall be the same as in case of the location of town ways. All 
damages thereby occasioned shall be paid by the petitioners, and 
parties aggrieved by the estimate of damages may have them 
determined in the manner provided respecting damages caused 
by the location of town ways and with the same right of appeal. 

Sec. 28. Lands shall not be taken from a railroad for any 
-way without notice and hearing. No private way, town way, 
■city street or highway, taking land of any railroad corporation, 
shall be located, unless a notice of the time and place of the hear- 
ing upon said location has been served upon the station agent of 
said railroad within such town. or city, if any, otherwise upon 
such agent whose station is nearest to the land proposed to be 
so taken, at least seven days before the time for such hearing. 

Sec. 29. Ways, crossing railroad tracks, how laid out — man- 
ncr and conditions of crossing, to be determined by railroad 
<ommissioners — expense of building, how borne — commissioners 
shall report to railroad corporations and municipal officers — 
appeal may be taken to supreme judicial court — proceedings — 
costs, how taxed. Town ways and highways may be laid out 
across, over or under any railroad track, in the same manner as 
other town ways and highways, except that before such way 
shall be constructed, the railroad commissioners, on application 
of the municipal officers of the city or town wherein such way 
is located, or of the parties owning or operating the railroad, 
shall, upon notice and hearing, determine whether the way shall 
be permitted to cross such track at grade therewith or not, and 
the manner and conditions of crossing the same and the expense 
of building and maintaining so much thereof as is within the 
limits of such railroad shall be borne by such railroad company, 
or by the city or town in which such way is located, or shall be 
apportioned between such company and city or town, as may be 
determined by said railroad commissioners. Said commis- 
sioners shall make a report in writing of their decision there- 
upon, file the same in their office and cause to be sent by mail 
or otherwise to each of the railroad corporations, and the munic- 
ipal officers of the city or town as the case may be, interested 
therein, a copy of such decision. Such decision shall be final . 
and binding upon all parties unless an appeal therefrom shall be 
taken and entered at the next succeeding term of the supreme 



204 COMMISSIONER OF HIGHWAYS. 

judicial court, to be held in the county where the crossing is 
located, more than thirty days after the date of the filing of the 
report. The appellant shall within fourteen days from the date 
of the filing of such report, file in the office of the board of rail- 
road commissioners, its reasons for appeal and fourteen days at 
least before the sitting of the appellate court, it shall cause to be 
served upon such other interested corporations or municipality 
a copy of such reasons for appeal, certified by the clerk of the 
board of railroad commissioners. The presiding justice, at such 
term of court, shall make such order or decree thereon as law 
and justice may require. Exceptions may be taken to such 
order or decree. The final adjudication shall be recorded as 
provided in section thirty-two of this chapter. Costs may be 
taxed and allowed to either party at the discretion of the court. 

Sec. 30. Such ways already laid out, how maintained. In 
case of such ways already so laid out, over or under any railroad 
track, and not at grade, the expense of building and maintaining 
so much thereof as is within the limits of such railroad, shall be 
borne as provided in the preceding section ; the question shall be 
determined upon application of any company whose track is sa 
crossed, made within sixty days after written notice has been 
served thereon by the municipal officers of any town in which 
such way is located, requesting such company to build and main- 
tain so much of such way as is within the limits of its road. 

Sec. 31. Ways over lands used for stations. No way shall 
be laid out through or across any land or right of way of any 
railroad corporation, used for station purposes, unless after 
notice and hearing the railroad commissioners adjudge that 
public convenience and necessity require it. When the tribunal 
having jurisdiction over the laying out of such way is satisfied, 
after hearing, that public convenience and necessity requires 
such laying out, such proceedings shall be suspended and peti- 
tion filed by such tribunal with the railroad commissioners for 
their adjudication hereunder. 

Sec. 32. Adjudications to be recorded. Adjudications of the 
railroad commissioners relating to ways shall be recorded in the 
office in which the location of the way must be recorded. 
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ASSESSMENT OF DAMAGES UPON ABUTTERS ON CITY STREETS. 

Sec 33. Damages caused by laying out, widening, altering 
or discontinuing city streets, may be assessed in whole or in part 
upon abutters — notice of hearing to be published for one week. 
Whenever the city council lay out any new street or public way, 
or widen or otherwise alter or discontinue any street or way in 
a city, and decide that any persons or corporations are entitled 
to damage therefor, and estimate the amount thereof to each in 
the manner provided by law, they may apportion the damages 
so estimated and allowed, or such part thereof as to them seems 
just, upon the lots adjacent to and bounded on such street or 
way, other than those for which damages are allowed, in such 
proportions as in their opinion such lots are benefited or made 
more valuable by such laying out or widening, alteration or dis- 
continuance not exceeding in case of any lot the amount of such 
benefit ; but the whole assessment shall not exceed the damages 
so allowed. Before such assessment is made, notice shall be 
given to all persons interested of a hearing before said council, 
at a time and place specified, which notice shall be published in 
some newspaper in said city at least one week before said 
hearing. 

Sec. 34. Owners to be notified of assessment. After said 
assessment has been made upon such lots or parcels and the 
amount fixed on each, the same shall be recorded by the city 
clerk, and notice shall be given within ten days after the assess- 
ment by delivering to each owner of said assessed lots resident 
in said city a certified copy of such recorded assessment, or by 
leaving it at his last and usual place of abode, and by publishing 
the same three weeks successively in some newspaper published 
in said city, the first publication to be within said ten days, and 
said clerk within ten days shall deposit in the post office of said 
city, postage paid, a certified copy of such assessment directed 
to each owner or proprietor residing out of said city, whose place 
of residence is known to said clerk, and the certificate of said 
clerk shall be sufficient evidence of these facts, and in the regis- 
try of deeds shall be the evidence of title in allowing or assessing 
damages aftd improvements, so far as notice is concerned. 

Sec. 35. Arbitration when amount of assessment is not satis- 
factory — board of arbitration, how nominated. Any person not 
satisfied with the amount for which he is assessed, may, within 
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ten days after service of the notice provided for by the preceding- 
section in either manner therein provided, by request in writing 
given to the city clerk, have the assessment upon his lot or parcel 
of land determined by arbitration. The municipal officers shall 
nominate six persons who are residents of said city, two of whom 
selected by the applicant, with a third resident person selected 
by said two persons, shall fix the sum to be paid by him, and the 
report of such referees made to the clerk of said city, and 
recorded by him, shall be final and binding upon all parties. 
Said reference shall be had and their report made to said city 
clerk within thirty days from the time of hearing before the 
municipal officers as provided in section thirty-three. 

Sec. 36. Assessments shall create a lien on land assessed, 
also on buildings thereon — sale at public auction if assessment 
is not paid — deed shall pass title — redemption. All assessments 
made under the provisions of section thirty-three, shall create 
a lien upon each and every lot or parcel of land so assessed, and 
the buildings upon the same, which lien shall continue one year 
after said assessments are made, and within ten days after they 
are made, the clerk of said city shall make out a list of all such 
assessments, the amount of each, and the name of the person 
against whom the same is assessed, and he shall certify the list 
and deliver it to the treasurer of said city ; if said assessments 
are not paid within three months from the date thereof, the 
treasurer shall sell, at public auction, such of said lots or parcels 
of land upon which such assessments remain unpaid, or so much 
thereof, as is necessary to pay such assessments and all costs and 
incidental charges; he shall advertise and sell the same within 
one year from the time said assessments are made, as real estate 
is advertised and sold for taxes under chapter ten, and upon 
such sale, shall make, execute and deliver his deed to the pur- 
chaser, which shall be good and effectual to pass the title of such 
real estate ; the sum for which such sale shall be made, shall be 
the amount of the assessment and all costs and incidental 
expenses. Any person to whom the right by law belongs, may 
at any time within one year from the date of said sale redeem 
such real estate by paying to the purchaser or his assigns the 
sum for which the same was sold, with interest thereon at the 
rate of twenty per cent a year, and the costs of re-conveyance. 

Skc. 37. Action niay be maintained by city — amount which 
may be recovered. If said assessments are not paid, and said" 
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city does not proceed to collect said assessments, by a sale of the 
lots or parcels of land upon which such assessments are made, 
or does not collect, or is in any manner delayed or defeated in 
collecting such assessments by a sale of the real estate so 
assessed, then the said city, in the name of said city, may main- 
tain an action against the party so assessed for the amount of 
said assessment, as for money paid, laid out and expended, in 
any court competent to try the same, and in such action may 
recover the amount of such assessment, with twelve per cent 
interest on the same from the date of said assessment, and costs. 

WHEN WAYS ARE TO BE OPENED. 

Sec. 38. IVay located by county commissioners must be 
opened in six year — by town officers, in two years. When a 
town way, private way or highway, is wholly or partly discon- 
tinued by the commissioners, a time shall be fixed for it. And 
when laid out by them the way shall be regarded as discontinued, 
if not opened within six years from the time allowed therefor. 
When town or private ways are finally located by municipal 
officers, unless the land is entered upon and possession taken for 
said purpose within two years after the laying out or alteration, 
the proceedings are void. 

Sec. 39. Commissioners may cause highways to be opened 
when towns neglect — payment of expenses. When a town way or 
highway is not opened and made passable by the town liable, or a 
hill therein has not been graded, within the time prescribed there- 
for by tlie commissioners, they may, after notice to the town, 
cause it to be done by an agent, not one of themselves, on petition 
of those interested. The agent shall make a written contract 
therefor and file a copy of it in the clerk's office ; and the commis- 
sioners shall forthwith certify to the assessors of the town 
interested, the time when such contract is to be completed, and 
the amount to be paid therefor. They may examine the doings 
of their agent, and at pleasure remove him and appoint another. 
His account shall not be allowed without notice to the town. 
When the contract has been completed and the accounts allowed, 
the town shall pay the amount expended, with the expenses of 
the agent for superintendence, and for procuring the allowance 
of his account. If the town neglects to pay for thirty days, a 
warrant of distress shall be issued by the commissioners to- 
collect the same. 
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Sec. 40. Record location of highway, when lost or disre- 
garded — proceedings — any justice of supreme judicial court to 
issue summary notice, etc. When a highway is laid out through 
a town and an agent appointed by the county commissioners to 
open and make it, and the record location thereof cannot be 
found on the face of the earth or consistently applied thereto, or 
said agent is not making said highway according to the record 
location, the municipal officers or town agent, may file a bill in 
equity in the supreme judicial court, setting forth the facts afore- 
said and praying an injunction to stay the proceedings of said 
road agent; and any justice of said court shall issue a summary 
notice to said road agent to appear before him to answer said 
petition ; and on a hearing of the parties may issue a temporary 
injunction upon such terms and conditions as he deems reason- 
able ; and subsequent proceedings on the bill shall be similar to 
proceedings in equity in other cases. 

Sec. 41. Plantations liable as towns and have same powers. 
Plantations required to assess a state or county tax, have like 
powers and are subject to like liabilities and penalties as towns 
respecting ways. Their assessors have like powers and shall 
perform like duties, as municipal officers of towns, respecting 
them. 

ACTIONS FOR DAMAGES AND COSTS. 

Sec 42. Damages. A person entitled to receive payment of 
damages or costs, may, after thirty days from demand on the 
treasurer of the county, or town, or on the party liable therefor, 
recover them in an action of debt. 

WAYS IN PLACES NOT INCORPORATED. 

Sec 43. County commissioners may lay out, alter, or discon- 
tinue highways in unincorporated townships. The county com- 
missioners, on petition as provided in section one, may lay out, 
alter or discontinue a highway on any tract of land in their 
county, not within any town or plantation required to raise 
money to make and repair highways; and all expenses for 
making and opening the same shall be paid by the owners 
thereof, excluding lands reserved for public uses, in proportion 
to their interest in the lands over any part of which it is laid, 
except as provided in chapter nine, section fifty-six. 
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Sec. 44. Notice of hearing, how given. If they think that 
there ought to be a hearing, they shall cause notice to be given 
of the time and place appointed therefor, by service of an 
attested copy of the petition with their order thereon, upon the 
owners of such lands, if known, fourteen days before that time, 
and if unknown, by a publication thereof in the state paper for 
six successive weeks, the last, thirty days before that time. No 
proceedings shall take place until it is proved that such notice 
has been given. 

Sec 45. Procedure. After hearing the parties at the time 
and place appointed, they may proceed as provided in section 
four. 

Sec 46. Appeal — no person appearing to prosecute; pro- 
ceedings — appointment of committee — notice of time and place 
of hearing — duties of committee — proceedings on report — 
judgment of appellate court to be carried out — when appellant 
or prosecutor is to pay costs — how collected. Any party inter- 
ested in such decision may appeal therefrom to the supreme 
judicial court, to be entered at the term thereof first held after 
such decision, in said county. And all further proceedings 
before the commissioners shall be stayed until a decisi6n is made 
in the appellate court. If no person appears at that term to 
prosecute the appeal, the judgment of the commissioners shall 
be affirmed. If the appeal is then entered, not afterwards, the 
court may appoint a committee of three disinterested persons, 
who shall be sworn, and if one of them dies, declines or becomes 
interested, the court shall appoint another in his place, and they 
shall cause notice to be given of the time and place of hearing 
before them, by publication thereof in the state paper for six 
successive weeks, the last publication to be fourteen days, at 
least, before the day of hearing, and personal notice to the appel- 
lant and to the chairman of the county commissioners, thirty 
days, at least, before the time set for hearing; they shall view 
the route, hear the parties, and make their report at the next or 
second term of the court after their appointment, whether the 
judgment of the commissioners should be in whole or in part 
affirmed, or reversed, which, being accepted and judgment 
thereon entered, shall forthwith be certified to the clerk of the 
commissioners. If the judgment of the commissioners in favor 
of laying out, grading or altering a way as prayed for, is wholly 

14 
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reversed on appeal, the commissioners shall proceed no further. 
If their judgment is affirmed in whole, or in part, they shall 
carry into effect the judgment of the appellate court; and in all 
cases, they shall carry into full effect the judgment of the appel- 
late court, in the same manner as if made by themselves; and 
the party appealing or prosecuting shall pay the costs incurred 
since the appeal, if so adjudged by the appellate court, which 
may allow costs in such cases to the prevailing party, to be paid 
out of the county treasury. The compensation of the committee 
shall be the same as commissioners would have for like services, 
to be allowed by the court. The costs allowed to the prevailing 
party, and the fees of the committee shall be collected as pro- 
vided in section three. 

Sec. 47. No new petition for one year. If the final decision 
of the commissioners or of the committee is against the prayer 
of the petition, no new petition for the same road shall be enter- 
tained by the commissioners for one year thereafter. 

Sec. 48. County commissioners may lay out, alter or dis- 
continue highways, on same petition — proceedings — appeal. 
County commissioners in their counties may, upon the same 
petition, lay out, alter or discontinue highways, through a town 
or towns or a plantation or plantations, and tracts of land not 
in any town or plantation, and in respect to that part of the high- 
way situate in any town or plantation required by law to raise 
money to make and repair highways, the same proceedings shall 
be had as are now provided by law in case of a petition to lay 
out, alter or discontinue highways leading from town to town; 
and in respect to that part of the highway not situate in any 
town or plantation required by law to raise money to make and 
repair highways, the same proceedings shall be had as are now 
provided by law in case of a petition to lay out, alter or discon- 
tinue a highway in places not incorporated. The time and place 
of hearing upon such petition shall be according to section forty- 
four; in case of an appeal to the supreme judicial court, the 
appeal may be made at any time after the return of the commis- 
sioners has been placed on the files, and before the next term of 
said court in the county ; and the proceedings upon the appeal 
shall be according to section forty-six. If no appeal is made, 
the case shall be continued to the next regular term after the 
regular term to which the return is made. 
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Sec. 49. Liability of persons crossing or entering upon land 
for purpose of hauling supplies, etc. When it is necessary for 
any person or persons, by themselves, men or telms, to cross or 
enter upon any tract of land outside of the thickly settled portion 
of any town, for the purpose of hauling supplies, wood, bark, 
logs or lumber, or to yard or land the same, such person or 
persons shall not be liable in an action of trespass therefor, 
provided, the bond is furnished as provided in the following 
section, but the person or persons carrying on said lumbering 
operation, shall be liable for all the actual damage done to said 
land by said men and teams so crossing said land. 

Sec. 50. Damages, how ascertained in case of disagree- 
ment — bond — amount of bond, and hearing thereon, when part 
of owners of land are unknown. Should the person or persons 
carrying on said lumbering operation, and the owners of said 
land, be unable to agree upon said damages, such person or 
persons before crossing, or entering upon said land for the 
purposes aforesaid, as provided by the preceding section, shall 
give bond to the owners of said land with sufficient sureties, and 
in such simi as the county commissioners in the county in which 
said land lies, shall determine and approve, conditioned to pay 
such sum as said owners of said land may recover as damages, 
and costs as provided by section fifty-one. In case all or a part 
of the owners of said land are unknown, the county commis- 
sioners shall before fixing the amount of the bond, appoint a 
time and place for hearing thereon, and give notice thereof by 
publication in the county paper two successive weeks, the last 
publication to be seven days before said hearing, and in such 
case the bond shall be given to the treasurer of the county for 
the use and benefit of all the owners in proportion to their 
respective rights in the land. 

Sec. 51. Damages may be fixed by county commissioners — 
tender may be made — costs, how paid. Should the person or 
persons carrying on said lumbering operation, and the owners 
of said land be unable to agree upon said damages, either party 
may, within twelve months from the time said bond is approved, 
apply to the county commissioners of the county in which said 
land lies and cause said damages to be ascertained and deter- 
mined in the same manner and under the same conditions and 
restrictions as are prescribed by law in the laying out of rail- 
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roads. Failure to apply for damages within said one year shall 
be held to be a waiver of the same. The person or persons 
liable for said damages may make a tender to any land owner 
damaged under the provisions of the two preceding sections, and 
if such land owner recovers more damages than the amount 
tendered him for such, he shall recover costs and the expenses 
of the county commissioners; otherwise the person or persons 
liable for said damages shall recover costs and such expenses. 
A tender made to any person who owns an undivided interest 
in land thus damaged shall be sufficient under this section. 

WAYS IN INCORPORATED PLACES. 

Sec. 52. Parties interested may be heard by commissioners, 
on petition for laying out highway — may appeal from decision — 
stay of proceedings. Parties interested may appear jointly or 
severally, at the time of hearing, before the commissioners, on a 
petition for laying out, altering, grading or discontinuing a 
highway; and any such party may appeal from their decision 
thereon, at any time after it has been placed on file, and before 
the next term of the supreme judicial court in said county, at 
which term such appeal may be entered and prosecuted by him, 
or by any other party who so appeared. And all further pro- 
ceedings before the commissioners shall be stayed until a decision 
is made in the appellate court. 

Sec. 53. On appeal, committee appointed; proceedings. If 
no person appears at that term to prosecute the appeal, the judg- 
ment of the commissioners may be affirmed. If the appeal is 
then entered, not afterwards, the court may appoint a committee 
of three disinterested persons, who shall be sworn, and if one of 
them dies, declines or becomes interested, the court may appoint 
some suitable person in his place, and they shall g^ve such notice 
as the court has ordered, view the route, hear the parties, and 
make their report at the next or second term of the court after 
their appointement, whether the judgment of the commissioners 
should be in whole or in part affirmed or reversed; which 
being accepted and judgment thereon entered, shall forthwith be 
certified to the clerk of the commissioners. 

Sec 54. // judgment of commissioners is reversed, no fur- 
ther proceedings — if judgment is affirmed, shall carry into 
effect judgment of appellate court — costs — compensation of 
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committee — proviso. If the judgment of the commissioners in 
favor of laying out, grading or altering a way, as prayed for, is 
wholly reversed on appeal, they shall proceed no further; and 
in all cases when the judgment of the commissioners is reversed 
on appeal, no petition praying, substantially, for the same thing 
shall be entertained by them for two years thereafter. If their 
judgment is affirmed in wbole or in part, they shall carry into 
effect the judgment of the appellate court; and in all cases they 
shall carry into full effect the judgment of the appellate court in 
the same manner as if made by themselves; and the party 
appealing or prosecuting shall pay the costs incurred since the 
appeal, if so adjudged by the appellate court, which may allow 
costs in such cases to the prevailing party, to be paid out of the 
county treasury. The compensation of the committee shall be 
the same as commissioners would have for like services, to be 
allowed by the court. The costs allowed the prevailing party, 
and the fees of the committee, shall be collected as provided in 
section three; provided, however, that this section shall not 
apply to any case where the judgment has been reversed on 
account of informality in the proceedings. 

Sec. 55. Committee, when to be sworn. All such commit- 
tees, whether agreed on or appointed on appeal from the county 
commissioners, may be sworn at any time before viewing the 
route and hearing the parties. 

LIABILITY FOR REPAIR OF WAYS, AND FOR INJURIES. 

Sec. 56. Ways to be kept open and in repair. Highways, 
town ways and streets, legally established, shall be opened and 
kept in repair so as to be safe and convenient for travelers with 
horses, teams and carriages. In default thereof, those liable 
may be indicted, convicted and a reasonable fine imposed 
therefor. 

Sec. 57. Towns neglecting to repair ways, three persons may 
petition commissioners — time and place for hearing, and 
notice — prescribe repairs and fix time for making — if they find 
way safe, shall dismiss petition — costs — if way repaired since. 
When a town liable to maintain a way, unreasonably neglects 
to keep it in repair, as aforesaid, after one of the municipal offi- 
cers has had five days' actual notice or knowledge ot the defec- 
tive condition, any three or more responsible persons may peti- 
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tion the county commissioners for the county, setting forth such 
facts, who, if satisfied that such petitioners are responsible for 
the costs of the proceedings, shall fix a time and place near such 
defective way, for a hearing on such petition, and cause such 
notice thereof to be given to the town and petitioners as they 
may prescribe. At the time appointed, the commissioners shall 
view the way, alleged to be out of repair, and hear the parties 
interested, and if they adjudge the way to be unsafe and incon- 
venient for travelers, horses, teams and carriages, they shall 
prescribe what repairs shall be made, fix the time in which the 
town shall make them, give notice thereof to the municipal offi- 
cers and award the costs of the proceedings against the town. 
If they adjudge the way to be safe and convenient, they shall 
dismiss the petition and award the costs against the petitioners. 
If they find that the way was defective at the time of presenta- 
tion of the petition, but has been repaired before the hearing, 
they may award the costs against the town, if in their judgment 
justice requires it. 

Sec. 58. Petition, liozv and ivhen presented — return of pro- 
ceedings. Such petition may be presented to said commissioners 
at any of their sessions, or in vacation to their chairman, who 
shall procure the concurrence of his associates in fixing the time 
and place in the order of notice, and cause the petition to be 
entered at their next session. And thev shall make full return 
of their proceedings on the petition, and cause the same to be 
recorded as of their next regular term after the proceedings are 
closed. 

Sec. 59. Toiuns neglecting to make repairs — agent to be 
appointed-^notice upon his account — toivns liable for his account 
when allowed — zvhen warrant of distress to issue therefor. If 
the town neglects to make the repairs prescribed by the commis- 
sioners, within the time fixed therefor in such notice to the town, 
they may cause it to be done by an agent, not one of themselves. 
Such agent shall cause the repairs to be made forthwith, and 
shall render to the commissioners his account of disbursements 
and services in making the same. His account shall not be 
allowed without such notice to the town, as the commissioners 
deem reasonable. When the account is allowed, the town 
becomes liable therefor, with the agent's expenses in procuring 
the allowance of his account, and interest after such allowance, 
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and said commissioners shall render judgment therefor against 
the town in favor of the agent. If a town neglects to pay said 
judgment for thirty days after demand, a warrant of distress 
shall be issued by the commissioners to collect the same. 

Sec. 6o. Ways on line between towns, how divided — liability 
of tozvns. When a way is established on a line between towns, 
their municipal officers shall divide it crosswise, and assign to 
each town its proportion thereof by metes and bounds, which, 
withirf one year thereafter, being accepted by each town, at a 
legal meeting, shall render each town liable, in the same manner 
as if the way were wholly within the town ; when a division of 
it is not so made, the selectmen of either town may petition the 
county commissioners, who shall give notice by causing a copy 
of such application with their order thereon appointing a time 
and place of hearing, to be served upon the clerk of each town 
thirty days, or by causing it to be published in some newspaper 
printed in the county for three weeks, previous to the time 
appointed ; and after hearing the parties, they may make such 
division. 

Sec. 6i. Ways laid out between towns, how divided, for 
repcnr, A highway .may be laid out on the line between towns, 
part of its width being in each, and the commissioners may then 
make such division of it and enter the same of record, and each 
town shall be liable in all respects, as if the way assigned to it 
were wholly in the town. 

Sec. 62. Snow to be trodden down — sudden injuries to be 
repaired — damage may be recovered of town. When any ways 
are blocked or encumbered with snow, the road commissioner 
shall forthwith cause so much of it to be removed or trodden 
down, as will render them passable. The town may direct the 
manner of doing it. In case of sudden injury to ways or 
bridges, he shall, without delay, cause them to be repaired. And 
all damage accruing to a person in his business or property, 
through neglect of such road commissioner or the municipal 
officers of such town, to so render passable, ways that are 
blocked or encumbered with snow, within a reasonable time, 
may be recovered of such town by a special action on the case. 

Sec. 63. Mail routes, apparatus for opening — fences may be 
taken down to prevent drifting — to be replaced. There shall be 
furnished and kept in repair in each section of the town, through 
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which there is a mail route, some effectual apparatus for opening 
ways obstructed by snow, to be used to break and keep open the 
way to the width of ten feet, and the municipal officers of towns, 
or any road commissioner under their direction, may take down 
fences upon the line of public highways when they deem it 
necessary to prevent the drifting of snow therein; but they 
shall in due season be replaced, in as good condition as when 
taken down, without expense to the owner. 

Sec. 64. Trees may be planted. A sum not exceedirfg five 
per cent of the amount raised for repair of ways and bridges 
may be expended by a road commissioner under the direction of 
tlie municipal officers, in planting trees about public burying- 
grounds, squares and ways, if the town by vote authorizes it. 

Sec. 65. Materials may be taken from lands not enclosed or 
planted, A road commissioner may remove any obstacle, which 
obstructs or is likely to obstruct a way, or render its passage 
dangerous. He may dig for stone, gravel or other material 
suitable for making or repairing ways in land not enclosed or 
planted, and remove the same to the ways. If the land from 
which such materials were taken is not within the limits of the 
way, the owner of it shall be paid therefor in money by the town, 
to be recovered after demand and refusal by the road commis- 
sioner, in an action as on an implied promise. 

Sec 66. Duties of road commissioners. Road commis- 
sioners shall go over the roads in their towns or cause it to be 
done, in April, May, June, August, September, October and 
November in each year, remove the loose obstructions to the 
public travel, and whenever so directed by the selectmen, remove 
all shrubbery and bushes growing within the limits of highways, 
not planted or cultivated therein for the purpose of profit or 
ornamentation, having care for the proper preservation of shade 
trees, and repair such defects as may occur from time to time, 
rendering travel dangerous, or they shall give notice of such 
defects to the municipal officers, under a penalty of five dollars 
for neglect of such duty. 

Sec. 67. Water courses not to be so made as to do injury; 
remedy. Xo road commissioner without written permission 
from the municipal officers, shall cause a water-course to be so 
constructed by the side of a way as to incommode any j)erson's 
house or other building, or to obstruct any one in the prosecution 



COMMISSIONER OF HIGHWAYS. 217 

of his business. Any person so aggrieved may complain to the 
municipal officers, who shall view the water-course and may 
cause it to be altered as they direct. 

Sec. 68. Damages by raising or lowering streets how deter- 
mined. When a way or street is raised or lowered by a road 
commissioner or person authorized, to the injury of an owner of 
adjoining land, he may, within a year, apply in writing to the 
municipal officers and they shall view such way or street and 
assess the damages, if any have been occasioned thereby, to be 
paid by the town, and any person aggrieved by said assessment, 
may have them determined, on complaint to the supreme judi- 
cial court, in the manner prescribed in section twenty of this 
chapter. Said complaint shall be filed at the term of the 
supreme judicial court, next to be held within the county where 
the land is situated, after sixty days from the date of assessment. 

Sec. 69. When appropriation insufficient, procedure. When 
the amount appropriated is not sufficient to repair the ways a 
road commissioner may, with the written consent of the select- 
men, employ inhabitants of the town to labor on such ways, to 
an amount not exceeding fifteen per cent of the amount so appro- 
priated and in addition thereto. 

Sec 70. Towns may raise and assess moneys for bridges and 
li'ays. Towns shall annually raise money to be expended on 
town ways and highways, and for the repair of bridges, and the 
same shall be assessed and collected, as other town taxes, and 
expended for said purposes, by a road commissioner or commis- 
sioners, or by the selectmen as each town may determine. 

Skc. 71. When and how money shall be expended. Sixty- 
five per cent of the highway taxes assessed shall be expended 
upon the highways prior to the fifteenth day of July, and the 
balance at such time as the commissioner, or in case no commis- 
sioner is elected, as the selectmen deem for the best good of the 
public. 

Sec. y2. Powers and duties of road commissioner — shall 
give bond — compensation — make monthly statement. The road 
commissioner under the direction of the jselectmen, shall have 
charge of the repairs of all highways and bridges within the 
towns and shall have authority to employ the necessary men and 
teams, and purchase timber, plank and other material for the 
repair of highways and bridges. He shall give bond to the satis- 
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faction of the selectmen, and be responsible to them for the 
expenditure of money, and discharge of his duties generally. 
His compensation shall be such sum as the towns shall annually 
vote therefor, which sum shall, in no case be less than one dollar 
and fifty cents a day, for every day of actual service; and he 
shall render to the selectmen monthly statements of his expendi- 
tures, and receive no money from the treasury except on the 
order of the selectmen. 

Sec. 73. Commissioner shall keep account of expenditures — 
accounts shall be kept by selectmen, if commissioner is not 
chosen. He shall keep accurate accounts, showing in detail, all 
moneys paid out by him, to whom and for what purpose; he 
shall settle his accounts on or before the twentieth day of 
February, annually, and the same shall be reported in the annual 
town report in detail. In case no commissioner is elected by a 
town at its annual meeting, the selectmen of said town shall keep 
accurate accounts showing in detail all moneys paid out by them 
for the repair of bridges and ways, to whom and for what pur- 
pose, and the same shall be reported in the annual town report 
in detail. 

Sec. 74. IVidc wheels and zvatering troughs, abatement for — 
public drinking troughs and fountains, A town at its annual 
meeting may authorize its assessors to abate not exceeding three 
dollars of the tax of any person, upon proof that he has owned 
and used on the ways during that year cart wheels having felloes 
not less than six inches wide. And they shall abate three dollars 
from the tax of any inhabitant, who shall construct, and during 
the year keep in repair a watering trough beside the highway, 
well supplied with water, the surface of which shall be two and 
a half feet or more above the level of the ground, and easily 
accessible for horses and carriages, if the assessors think such 
watering trough for the public convenience.^ If more than one 
person in the same locality claims to furnish it, the municipal 
officers shall decide where it shall be located. Such officers mav 
establish and maintain such public drinking troughs, wells and 
fountains within the public highways, squares and commons of 
their respective towns, as in their judgment the public necessity 
and convenience require : and towns may raise and appropriate 
money to defray the expense thereof. 
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Sec. 75. Ways may be opened or repaired by contract. 
Towns may authorize their road commissioners or other persons 
to make contracts for opening or repairing their ways. 

Sec. 76. Persons injured by defect in highways may recover 
damages — limitation — when sufferer must give previous notice — 
county commissioners or town officers must be notified in writing 
within 14 days — loss of life, damages for, how recovered — view 
may be ordered at trial. Whoever receives any bodily injury, or 
suffers damage in his property, through any defect or want of 
repair or sufficient railing, in any highway, town way, causeway 
or bridge, may recover for the same in a special action on the 
case, to be commenced within one year from the date of receiv- 
ing such injury, or suffering damage, of the county or town 
obliged by law to repair the same, if the commissioners of such 
county, or the municipal officers or road commissioners of such 
town, or any person authorized by any commissioner of such 
county or any municipal officer, or road commissioner of such 
town, to act as a substitute for either of them, had twenty-four 
hours' actual notice of the defect or want of repair; but not 
exceeding two thousand dollars in case of a town ; and if the 
sufferer had notice of the condition of such way previous to the 
time of the injury, he cannot recover of a town unless he has 
previously notified one of the municipal officers of the defective 
condition of such way; and any person who sustains injury or 
damage, as aforesaid, or some person in his behalf, shall within 
fourteen days thereafter, notify one of the county commissioners 
of such county, or of the municipal officers of such town, by 
letter or otherwise, in writing, setting forth his claim for 
damages and specifying the nature of his injuries and the nature 
and location 8i the defect which caused such injury. If the life 
of any person is lost through such deficiency, his executors or 
administrators may recover of such county or town liable to 
keep the same in repair, in an action on the case, brought for the 
benefit of the estate of the deceased, such sum as the jury may 
deem reasonable as damages, if the parties liable had said notice 
of the deficiency which caused the loss of life; at the trial of 
any such action the court may, on motion of either party, order 
a view of the premises where the defect or want of repair is 
alleged, when it would materially aid in a clear understanding 
of ihc caso. 
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Sec. TJ. Repair within six years, proof of way. When on 
trial of any such action or indictment, it appears that the 
defendant county or town has, within six years before the injury, 
made repairs on the way or bridge, it shall not deny the location 
of such way or bridge. 

Sec. 78. No liability if load exceeds six tons. No town is 
liable for such an injury when the weight of the load, exclusive 
of the carriage, exceeds six tons. Proof of its weight must be 
made by the plaintiff. , 

Sec 79. Slippery sidewalk no cause of action for pedestrian. 
No town is liable to an action for damages to any person on 
foot, on account of snow or ice, on any sidewalk or cross-walk, 
nor on account of the slippery condition of any sidewalk or cross- 
walk. 

Sec 80. Railroad company may be notiHed of suit against 
tozvn for defective crossing. In an action against a town for 
damages alleged to have occurred by reason of a defect in a rail- 
road crossing, constituting part of a highway which said town 
is obliged to keep in repair, the railroad company owning or 
occupying such crossing, may be notified of the pendency of the 
suit, and take upon itself the defense of the same. 

Sec 81. Liability of railroad company. In such trial, after 
notice as provided in the preceding section, if the plaintiff 
recovers, and the jury finds specially that the damage was occa- 
sioned by the fault of such company, it shall be liable to the 
defendants in said suit in an action of debt for all damage and 
costs paid by them. 

Sec 82. Xotice to company. The notice required in section 
eighty, shall be by copy of the writ served upon the company at 
least thirty days before the sitting of the court %i which it is 
returnable, or by such notice as the court may order after entry. 

Sec 83. One indictment only at a term. One indictment 
only for neglect to open ways or to keep them in repair shall be 
presented against a town at the same term of court ; but it may 
c^jntain as many counts as are necessary to describe all portions 
of ways alleged to be defective. The word " highway " used 
therein inoUulos town ways, causeways and bridges. 

Skc 84. Agents appoititcd to expend fines; their duties. All 
fines imposed shall be appropriated to the repair of such ways. 
The court imposing them shall appoint one or more agents to 
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superintend their collection and application. Within three 
months after collection, they shall make return of their doings to 
the clerk of the court, to remain on file for the inspection of those 
interested, and subject, on their motion, to be audited and cor- 
rected by the court. If an agent is guilty of gross neglect of 
duty, or fraudulently misapplies or retains the fine, he forfeits 
to the town double its amount, to be recovered by indictment. 

Sec. 85. Clerk of court to certify fines to CLssessors; how 
collected and paid. When a^fine is imposed on a town, the clerk 
of the court shall certify it forthwith to the assessors ; who shall 
assess the amount thereof, as other town taxes, certify the same 
to said clerk, and cause the amount to be collected by their col- 
lector, who shall pay the same to such agent at such time as the 
court orders. If not paid by that time, the clerk, on application 
of such agent, shall issue a warrant for its collection, as the 
treasurer of state may do for the collection of a state tax. 

Sec 86. // way is not repaired in four months, line to be 
collected. If the assessors neglect to make such assessment and 
to certify it to the clerk, and the defective way is not repaired to 
the acceptance of such agent within four months after notice of 
the fine, the court may issue a warrant to collect of the town the 
fine and costs, or the unpaid part thereof. 

Sec 87. When gates, bars, and fences on ways may be 
removed. Any person may take down and remove gates, bars 
or fences, upon or across any highway or town way, unless they 
are there to prevent the spread of infectious disease, or were 
placed there by license of the county commissioners or municipal 
officers of the town. To those granting such license, a person 
aggrieved by such removal may apply, and on proof that such 
erections were made by their license, they may order them to 
be replaced by the person who removed them. 

Sec 88. Road commissioners may remove logs and lumber 
as a nuisance; proceedings — materials may be sold. When 
logs, lumber of other obstructions, without necessity are left on 
such ways, any road commissioner, or when no road commis- 
sioner is chosen, one of the municipal officers, may remove them ; 
and he shall not be liable for loss or damage thereof, unless 
occasioned by design or gross negligence. When no one 
appears to pay the expense and trouble 6i removal, he may sell 
at public auction so much thereof, as is sufficient for the purpose, 



222 COMMISSIONER OF HIGHWAYS. 

with charges of sale, posting notice of the time and place of sale 
in two public places in the town seven days prior thereto. The 
person, through whose neglect or wilful default they were left, 
may be prosecuted as for a nuisance. 

Sec. 89. Persons convicted of nuisance to pay, if materials 
are not sufficient. When any thing has been adjudged to be a 
nuisance and to be abated, and the materials of which it is com- 
posed do not, on sale as aforesaid produce sufficient to pay the 
charges of prosecution, removal and sale, the court may order 
the deficiency to be raised by levy on the personal property of 
the person convicted of causing such nuisance. 

Sec 90. When buildings and fences on a street or way for 
twenty years become bounds — when it takes forty years — 
estoppel created by writing under seal. When buildings or 
fences have existed more than twenty years fronting upon any 
way, street, lane or land appropriated to public use, the bounds 
of which cannot be made certain by records or monuments, such 
buildings or fences shall be deemed the true bounds thereof. 
When the bounds can be so made certain, no time less than fortv 
years will justify their continuance thereon, and on indictment 
and conviction they may be removed. Persons owning lands 
beside a highway gr town way, on which are buildings or fences 
that encroach within the limits of said way, may by a writing 
under seal, by them signed and acknowledged, and recorded in 
the registry of deeds for the county in which the land lies, admit 
to the municipal officers of the town in which said way exists, 
the true bounds or limits of said way, and the extent of their 
wrongful occupancy thereof. And thereafter such persons, and 
all claiming title under or through them, shall be estopped from 
asserting any right to the continuance of such buildings or fences 
within said limits, for the full term of forty years from the date 
of such deed. 

Sec. 91. Tozi'ns required to maintain guide-posts at crossings 
of zvays — penalty. Towns shall erect and maintain at all cross- 
ings of highways, and where one public highway enters another, 
substantial guide-posts not less than eight feet high, and fasten 
to the upper end of each a board, on which shall be plainly 
printed, in black letters on white ground, the name of the next 
town on the route. and*of such other place as the municipal offi- 
cers direct, with the number of miles thereto, and a figure of a 
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hand with the forefinger pointing thereto; and for any neglect 
herein, towns are subject to indictment, and fine not exceeding 
fifty dollars. 

Sec. 92. Town officers to erect guide-posts — plantations obli- 
gated as towns. If the municipal officers of any town unreason- 
ably neglect to cause a guide-post to be erected in their town as 
provided by law, they forfeit five dollars for each month's neg- 
lect,, to be recovered in an action on the case by any person suing 
therefor. Plantations assessed in state or county taxes, and 
their officers, are under the same obligations and subject to the 
same penalties in these respects as towns. 

Sec. 93. Excavations near ways, how to be made; respon- 
sibilities. Persons desiring to make an excavation near a street 
or public way, may make written application to the municipal 
officers setting forth its nature and extent, and requesting their 
direction thereon; such officers shall in writing direct whether 
it may or not be made, and if permitted, the manner of making 
it; and when so made, no liability is incurred thereby. If not 
so made, the person making it is liable to the town, in an action 
on the case, for all damages occasioned by the repair of the way, 
or paid to persons injured by defects therein, caused by such 
excavation. 

Sec. 94. Ice bridges may be made — penalty for injuring. 
Ice bridges may be constructed and maintained by persons for 
their own and the public use across any river or body of water, 
when its ordinary navigation is obstructed by ice. Whoever 
wilfully destroys such bridge to prevent its use, forfeits not less 
than five, nor more than twenty dollars, to be recovered by com- 
plaint, half to the complainant, and half to the state. No person 
shall take down or injure any fence or occupy any land for the 
construction or use of such a bridge without consent of the 
owner first obtained. 

REPAIR OF PRIVATE WAYS OWNED IN COMMON. 

Sec 95. Owners of private ways and bridges may call meet- 
ings; proceedings. When four or more persons are owners 
and occupants of a private way or bridge, any three of them may 
make written application to a justice of the peace to call a meet- 
ing, who may issue his warrant setting forth the time, place 
and purpose thereof, a copy of which shall be posted at some 



224 COMMISSIONER OF HIGHWAYS. 

public place in the town seven days before such time. When so 
assembled they may choose a clerk and a surveyor, to be sworn, 
and they may determine what repairs are necessary, and the 
materials to be furnished or amount of money to be paid by each 
owner therefor and the manner of calling future meetings. 

Sec. 96. Surveyor's duties; penalty for neglect of owners to 
pay. The surveyor so chosen, with respect to such way or 
bridge, has the powe:rs of a road commissioner. For refusing 
to accept the trust or to take the oath he forfeits four dollars, to 
be recovered as provided in section ninety-eight. If any owner 
or occupant, on requirement of the surveyor, neglects to furnish 
his proportion of labor, materials or* money, the same may be 
furnished by the other owners and occupants, and recovered of 
him in an action on the case. 

Sec. 97. Owners may contract for repair, and cause money 
to be assessed and collected. The owners, at such meeting, may 
authorize a contract to be made for making and keeping such 
way or bridge in repair, by the year or for a less time ; may raise 
money for that purpose, and choose. assessors to assess it on 
such owners and occupants in proportion to their interests, who 
shall deliver their assessment with a warrant for its collection to 
the surveyor. Such warrant shall be in substance such as is 
prescribed for collection of town taxes. The surveyor shall 
collect the same as town taxes are collected ; and be liable for 
neglect of duty, as town collectors are for similar neglects. 

Sec 98. Penalties and process. Money recovered under the 
two preceding sections is for the use of such owners. In any 
process for its recovery, a description of them in general terms 
as proprietors and occupants of the way or bridge, clearly 
describing it therein, is sufficient. Such process is not abated 
by the death of any owner, or by the transfer of his interest. 

STATE ROADS. 

Sp:c. 99. Towns may establish state roads. Upon the request 
of the municipal officers of any town, the county commissioners 
of the county wherein said town is located, shall designate that 
highway running through said town which in their judgment is 
the main thoroughfare, and said highway shall be known as a 
state road. 
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Sec. 100. Towns establishing state roads may receive state 
aid in improving the same — when money shall be expended — 
when aid shall be paid. Towns establishing state roads as afore- 
said may, on complying with the conditions hereinafter set 
forth, receive from the state one-half of the amount actually 
expended in permanent improvement of said roads, not exceed- 
ing three hundred dollars a year ; provided, that no town shall 
receive such state aid unless its expenditure for such road shall 
amount to at least one hundred dollars, and shall have been 
exclusive of and in addition to the amount regularly raised in 
such town for highways and bridges; and provided, also, that 
the amount so expended shall be used before the first day of 
October in permanent improvement of a portion of said road, 
and in a manner satisfactory to the county commissioners of the 
county wherein said road is located. Said permanent improve- 
ment shall be on a continuous portion of said road for at least 
one year. Such aid shall be paid from the state treasury on and 
after the first day of January, upon certificate by the governor 
and council, as provided by the following section. 

Sec. ioi. Municipal officers shall make return to county 
commissioners — commissioners shall inspect the road improved 
and certify to governor and council. Municipal officers of towns 
improving state roads under the foregoing provisions shall 
annually before the first day of November make returns under 
oath to the county commissioners of their county of the amount 
appropriated and expended by their town in such permanent 
improvements, the amount of road improved, and the character 
of the work done. The county commissioners shall inspect the 
roads so improved and if they are satisfied that the provisions of 
the preceding sections have been complied with, they shall certify 
to the governor and council the sum which said town is entitled 
to receive from the state. Any town dissatisfied with their 
decision may appeal to the governor and council. The governor 
and council shall issue a certificate to the treasurer of the town 
for such amount as they adjudge such town entitled to receive 
from the state treasury. 

Sec 102. Towns taking advantage of sections 99-105 must 
make application to secretary of state. Towns desiring to take 
advantage of the provisions of sections ninety-nine to one hun- 
dred and five inclusive, may, through their municipal officers, 

IS 
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make application therefor to the secretary of state, and he shall 
record such applications in the order in which they are received. 

Sec. 103. Towns receiving special aid not entitled to benefits 
of. No town which receives by special act or appropriation 
assistance from the state in the construction or repair of its 
highways or bridges shall be entitled to the benefits of sections 
ninety-nine to one hundred and five inclusive* during the year 
in which such assistance is given. 

Sec. 105. The word " town" cofistrued — existing control of 
highway not changed. The word " town " in the six preceding 
sections shall be construed as meaning cities, tc^ns or organized 
plantations^ Nothing therein contained shall be construed as 
changing the existing control of highways by counties or towns 
or as limiting or changing their liabilities therefor. 

(Section one hundred and four is repealed.) 

Note : Ditches and drains may be constructed by municipal 
officers when necessary for care of highways, c. 21, § 26. Page 
226 this volume. 

Municipal officers to grant permits for opening streets, c. 55, 
§ 6, for erection of poles and wires therein, c. 55, § 17; as to 
damages occasioned thereby, c. 55, §§ 7 and 10. 

Owners of unincorporated tracts of lands may raise money 
for roads, c. 58, § 14. 

Protection of ways from overflow, c. 94, §§ 37-42. 

Penalty for advertising upon rocks or other natural objects 
in highway, c. 128, § 13. 

Penalty for injuring guide-boards, c. 128, § 19. 

For the references see Revised Statutes, 1903. 



ADDITIONAL SECTIONS REFERRING TO 

HIGHWAYS, ETC. 
Revised Statutes — Chapter 21, Sections 26 and 27. 

highway ditches and drains. 

Sec. 26, Tokens fptay construct ditches and drains through 
lands of persons and corporations — shall be under control of 
pnunicipat oHiccrs — liability for damages if not kept in repair. 
The municipal officers of a town may at the expense of the town 
construct ditches and drains to carr>' water away from any high- 
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way or road therein, and over or through any lands of persons^ 
or corporations when they deem it necessary for public conven- 
ience or for the proper care of such highway or road, provideS 
that no such ditch or drain shall pass under or within twenty feet 
of any dwelling-house without the consent of the owner thereof- 
Such ditches or drains shall be under the control of said munici- 
pal officers and wilful interference therewith shall be punished 
as is provided by statute for obstruction in a traveled road. If 
such town does not maintain and keep in repair such ditches and 
drains, the owner or occupant of the lands through or over which 
they pass, may have his action against the town for damages 
thereby sustained. 

Sec. 27. Procedure. Before land is so taken, notice shall be 
given and damages assessed and paid therefor as is provided for 
the location of town ways. 

Revised Statutes — Chapter 4. 

Sec. 13. Election of road commissioner — selectman not fa 
be road commissioner. Each town at its annual meeting may 
elect by major vot€ a road commissioner, who shall hold his 
office for the term of one year from the date of his election. 
Any town may, at its option, elect not more than three commis- 
sioners, whose powers and duties shall be the same as prescribed 
for a single commissioner. No person shall, at the same time, 
hold the office of road commissioner and selectman. 

Sec. 14. Officers chosen by ballot — town agents compensa- 
tion. Moderator, town clerk, selectmen, assessors and overseers 
of the poor, treasurer, auditor, school committee, town agent 
and road commissioners shall be elected by ballot, and the other 
said officers by ballot, or if not so elected, they shall be appointed 
by the selectmen. The town agent shall act under direction of 
the selectmen and shall receive from the treasury of the town 
such compensation for his services as may be fixed by vote of 
the town ; otherwise, as the selectmen shall allow. 

Sec. 15. Commissioner failing to qualify, selectmen to 
appoint — on failure to elect commissioner, selectmen shall act — 
municipal officers may appoint certain officers — appointments ta 
be recorded. If a person elected as road commissioner fails to 
qualify before the first Monday of April, the office shall be 
deemed vacant, and shall be filled by the selectmen by appoint- 
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ment; and in the event of a vacancy caused by death or other- 
wise, the selectmen shall appoint some competent person to fill 
out the unexpired term, who shall qualify and perform the 
duties of said office. If a town fails to elect a road commis- 
sioner at its annual meeting, the money raised and assessed for 
the repair of bridges and ways as provided by section seventy 
of chapter twenty-three shall be expended for that purpose by 
the selectmen; if after the choice of any officer not required to 
be chosen by ballot, there is a vacancy in any such office, the 
municipal officers may fill such vacancies by the written appoint- 
ment of proper persons, who shall be summoned by the constable 
to appear and take the oath of office provided in section twenty- 
five subject to the penalties provided in section twenty-six. 
Such appointment and oath shall be recorded as in case of a 
choice by the town. No person shall be so appointed without 
his consent. 

Sec. ii8. Annual meeting. Organized plantations shall hold 
their annual meeting in March, and choose a clerk, three 
assessors, treasurer, collector of taxes, constable, superintending 
school committee, one or more surveyors of lumber, and two or 
more fence viewers ; and when money is raised for repair of 
ways and bridges, may choose one or three road commissioners, 
as towns may do. 

PuBUC Laws, 1905 — Chapter 126. 

An Act to provide for the employment of Male Prisoners upon 
public ways or in preparing materials for the construction or 
repair thereof. 

Male prisoners may be employed upon public ways. Upon 
written application by the county commissioners of any county, 
or by the municipal officers of any town, the board of prison and 
jail inspectors may direct and require that any male prisoner 
under sentence in any jail shall be employed in labor upon the 
public ways or in preparing materials for the construction or 
repair of such ways in such place, and under such regulations 
as the inspectors may provide. Such county commissioners and 
municipal officers shall have autho/ity to make such contracts as 
may be necessary to carry out the foregoing provisions. 
Prisoners employed as aforesaid shall be subject to all laws and 
penalties provided for escapes or attempts to escape from jails 
or workshops. 
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Public Laws, 1905 — Chapter 152. 

An Act to apportion the expense of Bridges between towns. 

Sec. I. Expense of bridge to be borne in proportion to state 
valuation of towns. Whenever a highway hereafter located 
crosses any river which divides towns, the expense of construct- 
ing, maintaining and repairing any bridge across such river shall 
be borne by such towns in proportion to their last state valuation 
prior to such location. 

Sec. 2. This act shall take effect January one, nineteen hun- 
dred and six. 
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PROGRESS OF ROAD LEGISLATION AND ROAD 
IMPROVEMENT IN THE DIFFERENT STATES. 



From Office of Public Roads, United States Department Ag^- 

culture, Washington, D. C. 



In the following paragraphs a brief synopsis is g^ven of the 
road laws in force at this time in the States designated, together 
with a short statement of work under such legislation. This 
review has been prepared in co-operation with State officials in 
each State. No reports are given from States in which no new 
legislation has been enacted nor substantial progress in road 
improvement made since our last annual report. 

Note: The report compiled in 1905, as received from Wash- 
ington, has been enlarged by making such extracts from the 
1904 report as show more clearly the growth of present laws in 
some states. 

California. — The legislature of 1895 created the State 
Bureau of Highways, with three commissioners, appointed by 
the governor, to hold office two years, and appropriated $83,500 
for carrying gn state road work ; in 1897, by legislative enact- 
ment, the Bureau of Highways was superseded by the State 
Department of Highways, with three commissioners to hold 
office for two years, they to be succeeded by one commissioner, 
appointed by the governor, for a term of four years and every 
four years thereafter. In 1897 the legislative appropriations for 
state road work aggregated $44,900; in 1899, $74,500; in 1901, 
$23,060 ; in 1903, $58,360 ; in 1905, $95,310. Most of the public 
roads . are constructed under the direction of the boards of 
supervisors of the counties, by direct taxation for that purpose. 
During the twenty years, 1885 ^^ 1904, inclusive, an aggregate 
of $49,567,201.31 was expended upon the county roads by the 
supervisors. There are 50,000 miles of county roads (of which 
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2,500 miles are " oiled roads ") and 147 miles of state roads in 
use. The roads constructed and maintained by the state are in 
mountainous regions where the population is sparse and where 
direct communication between more productive sections is desir- 
able. While California has no " state-aid " road law, the legis- 
lature of 1905 appropriated $32,000 for the construction of 75 
miles of specified county roads, upon condition that the counties 
add fifty per cent of the amount, the roads to revert to and be 
maintained by the counties after construction, which is in 
progress. 

Connecticut. — The legislature has appropriated for the 
building of state roads, from 1895 to 1902, the sum of $1,233,000 
and during the same period the counties have appropriated for 
the same road work $810,942. 55. In the building of state roads 
the state pays two-thirds of the cost in towns having taxable 
valuation of over $1,000,000, and three- fourths in towns having 
taxable valuation less than $1,000,000, the towns paying the 
balance of the cost. The towns are required to repair state 
roads, but if they fail to do so the state repairs them and charges 
the amount to the towns. 

The legislature of 1903 appropriated $225,000 to be expended 
under the direction of the state highway commissioner during 
the years 1903-4. About 450 miles of road have been built 
under the direction of the state highway commissioner since 
1895 at an average cost of $3,000 per mile for gravel roads and 
$6,500 for 16 foot macadam roads. This cost includes grading 
and culverts. 

Delaware. — The legislature of Delaware in April, 1903, 
passed a state aid bill which provides for the appointment of 
three highway commissioners to have charge of the state road 
work — one in each county. It further provides that the expense 
of constructing state roads shall be borne equally by the state 
and the county interested, and $30,000 per year for the following 
two years was appropriated as the state's share of the expense 
for road improvement. Ten miles of macadam road have been 
built in Newcastle county and three miles in Sussex county. 
Kent county thus far has failed to take advantage of the state 
aid law. These roads have been much admired and favorably 
commented upon by all the people of the state who have used 
them or seen them, and they bear the strongest testimony to the 



232 COMMISSIONER OF HIGHWAYS. 

Wisdom of the last legislature in enacting the present law. The 
roads in Kent county have been built of Brandywine granite and 
Birdsboro trap rock, at a cost of about $6,000 per mile. The 
roads are built of macadam, 16 feet wide and eight inches deep, 
with shoulders on either side extending to the full width of the 
roadbed, making a permanent highway about 35 to 40 feet in 
width. In Sussex county, where about three miles of macadam 
road have been built at about the same cost per mile, the roads 
have proven to be equally satisfactory, and the people are already 
beginning to clamor for more roads. In the beginning the 
strongest opponents of this law were the farmers, but since they 
have seen the advantages of these roads, especially for them- 
selves, many of the most intelligent farmers have become the 
strongest advocates of the principles of road building as 
embodied in the state aid law. 

Florida. — A recent act of the legislature sets aside for the 
improvement of roads the proceeds of the Indian war claims, 
the payment of which has been authorized by Congress. From 
this the state will realize over a half million dollars. Another 
act, adopted June, 1903, provides, that all moneys now in the 
internal-improvement fund, or which may be derived from the 
sale of state swamp, or overflowed lands, shall be devoted to the 
construction of hard roads, being divided among the several 
counties in proportion to their assessed valuation. Under act of 
the legislature approved June 3, 1899, all persons confined in 
county jails for a term of one year or less shall be worked on 
the public roads. 

Illinois. — An act was passed by the last general assembly 
and approved May 18, 1905, establishing a state highway com- 
mission consisting of three persons to be appointed by the 
governor, the duty of the commission being to investigate and 
carry on experimental work in road building, kinds of material, 
systems of drainage, etc. No compensation was provided for 
but the actual expenses of the commissioners were paid. The 
act carried an appropriation of $25,000 per annum. Another 
act was passed at the same session and approved May 18, 1905, 
authorizing and empowering the employment of convicts and 
prisoners in the penal and reformatory institutions of the state 
in the manufacture of tile and culvert pipe for road-drainage 
apparatus, and in the manufacture of machinery, tools and 
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appliances for the building, maintaining and repairing of the 
wagon roads of the state and for preparing road-building and 
ballasting material, upon the requisition of the state highway 
commission. 

Iowa. — The bill providing for the state highway commission 
became effectiye April 13, 1904, the Iowa State College being 
designated as the highway commission. The duties of the 
commission are to devise plans of highway construction, and to 
act as a bureau of information. The second act provided the 
commission with $7,000 for the biennial period July i, 1904, to 
July I, 1906. 

Maine. — Legislation was enacted in 1901 providing that any 
city or town may receive from the State treasury one-half the 
sum actually appropriated and expended on some road within 
its corporate limits to be designated by the county commissioners 
as State road. The work to be done under supervision of and 
accepted by the county commissioners. The maximum amount 
to be drawn by any town was $100. In 1903 the legislature 
raised this maximum to $200. In 1905 the maximum was 
raised to $300. 

Legislature in 1905 created the office of commissioner of high- 
ways. Duties advisory and consulting when called upon by 
county and municipal authorities. Also " to compile statistics 
relating to the public ways and to make such investigation relat- 
ing thereto as he shall deem expedient, in order to secure better 
and more improved highways in the State." The law also 
provides that " said commissioner shall hold each year under the 
auspices of the county commissioners a meeting in each county, 
for the open discussion of questions relating to the building and 
maintaining of public ways, of which due notice shall be given 
to the towns and cities in each county by the said county com- 
missioners." Law obligates all town or county officers having 
charge of highways to furnish information concerning same, 
upon request, to the Commissioner of Highways. 

Maryland. — Since 1898, $10,000 has been appropriated each 
year for carrying on the work of the highway division of the 
State geological survey. A careful and searching inquiry into 
the road question of the State has been made and several exhaus- 
tive reports issued. The highway division reports, among other 
things, that there are 16,000 miles of roads in the state, of which 
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497 miles are toll roads. There are about 900 miles of stone, 
shell, and gravel roads maintained by the counties. It is esti- 
mated that the counties spend for road maintenance $600,000 
annually and that the people of the state pay about $140,000 
annually in tolls. It is estimated that the average hauling dis- 
tance is 6.7 miles and that the average amount hauled in tons 
per horse is 0.58 ton. The average cost of hauling i ton per 
mile in Maryland is 26 cents. The cost of properly built 
macadam roads in Maryland, graded for a width of 20 feet with 
macadam 12 feet wide, varies from $4,000 to $6,000 per mile. 

The general assembly of 1904 passed an act which provides 
$200,000 annually for the construction of modern macadam 
roads, under plans and specifications prepared by the state 
geological survey, one-half of the cost to be paid by the state 
and one-half by the county. The amount received by each 
county from the state is the direct proportion the public road 
mileage of the county bears to the total public road mileage of 
the state. 

Massachusetts. — Massachusetts appropriates annually 
$450,000 for construction and $60,000 in 1905 for main- 
tenance. The state pays the entire cost of the road, but 25 per 
cent of the cost is assessed on the counties. The Commonwealth 
has appropriated in the aggregate for the building of roads 
$6,000,000. The Massachusetts Highway Commission, which 
was established in 1893, has received some contributions from 
towns and individuals to assist in building roads which amount 
to $330,000, making a sum total of $6,330,000. The recent 
legislature appropriated $2,250,000 to be expended for state 
highways during a period of five years. The average cost per 
mile of 12 to 15 foot stone roads in Massachusetts in 1904 is 
$5,750, the depth varying from 3 to 12 inches. Gravel roads 
15 feet wide and 6 to 8 inches deep cost from $3,000 to $4,000 
per mile. Six hundred and fifteen miles were built or under 
contract to October i, 1905. It is estimated by the Massachu- 
setts Highway Commission that there are 20,000 miles of roads 
in the Commonwealth and that 1,900 miles will ultimately be 
improved by State aid. 

Michigan. — ^The State Reward Road law enacted by the 1905 

gjalature provides state rewards to be paid to townships and 
mties that build gravel or macadam roads ; $250, $500, $750 
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and $1,000 a mile, governed by the kind of road built, when same 
are approved by the state highway commissioner. 

Every township has tlie right to raise money by bonding to 
the extent of five per cent of its valuation to build gravel, stone 
or any other kind of roads or to construct bridges. Any county 
may adopt the county road law and assess a two mill tax each 
year to build good roads. County commissioners are elected 
who hold office twice the number of years that there are com- 
missioners elected, which cannot be more than five, usually three. 
The state highway department act provides that every road or 
street official in the state shall make annual reports to the state 
liighway department, and every such official has the right to seek 
from said department infonnation about material or how best to 
tuild roads and bridges. 

The functions of the state highway department are — to 
instruct, to inspect, and to reward. 

Minnesota. — The legislature of 1905 passed an act, approved 
April 13. providing for the appointment by the governor of a 
state highway commission whose duties it shall be to study the 
"best methods of road construction and improvement and to 
investigate the location of road building materials in the state, 
and to give such advice, assistance and supervision in the con- 
struction of roads as their time and opportunity will permit. 
For the purpose of aiding in the construction of 'roads a tax of 
1-20 of one mill on all taxable property is made, which is to be 
apportioned by said commission among the several counties. 

New Hampshire. — The legislature of 1905 passed a bill 
carrying an appropriation of $125,000 per year for six years. 
The bill provides that all cities and towns in the state shall 
expend the following amounts to be used for permanent 
improvement of main highways under the advice of the state 
•engineer : Towns having a valuation of less than two million 
•dollars, one dollar on each one thousand valuation ; two million 
to three million valuation, seventy-five cents on each one thou- 
sand valuation ; three million to five million valuation, fifty cents 
on each one thousand valuation; five million to fifteen million 
valuation, thirty-three and a third cents on each one thousand 
valuation; fifteen million and upwards, twenty-five cents on 
«ach one thousand valuation. Any city or town may apply for 
State aid, and all such cities or towns as apply must appropriate 
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and set apart an additional amount equal to fifty per cent of the 
above amounts. The state apportions to such towns as 
apply for state aid, for each dollar set apart for the town, an 
amount based upon the valuation of the town, ranging from 
three dollars for each dollar set apart for the town down to 
twenty cents for each dollar set apart for the city or town. All 
work performed under state aid is under the direction of the state 
engineer, acting under the general direction of the governor 
and council. All applications for any year must be presented 
before the governor and council before May i of such year. Of 
the two hundred and thirty-five cities and towns in the state, 
one hundred and ninety-four have applied for state aid for the 
year 1905. All permanent improvements are to be made on 
such main roads as shall eventually result in continuous lines 
throughout the State. 

Previous to 1905 all appropriations made by the state for 
highways have been for certain specific highways in the summer 
resort region and in a few of the smallest towns. 

The law of 1905 also converted about one hundred and 
twenty-five miles of road into State roads, to be maintained by 
the state, such roads being entirely in the summer resort region. 
The above law was passed as a result of a law passed in 1903, 
providing for the investigation of conditions in the state, and 
appropriating fifteen thousand dollars therefor. 

New Mexico. — In 1893 ^^^ legislature appropriated $5,000 to 
pay other additional expenses which would be incurred in the 
use of convict labor upon the construction of a road between 
Santa Fe and Las Vegas, New Mexico. This road will run 
through some very rough mountain country throughout its almost 
entire length. There is available about nine miles of good road 
at the Santa Fe end, and since the spring of 1903 work has been 
pushed in an endeavor to extend the road already available 
across the remaining distance, a total of about 40 miles. There 
has been completed on the Santa Fe end about six miles of this 
new road, and on the Las Vegas end about four miles of the new 
road. All of the work has been done in a very substantial man- 
ner, and well informed persons state that the road which is being 
constructed on the Las Vegas end has no superior in any moun- 
tain road in the countr}\ 

New Jersey. — The total mileage of completed roads con- 
structed under the provisions of the State Aid act was, on July 
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I, 1905, 1,065. The total cost of these roads to date is $S,430>- 
000. From 1891 to the first of December, 1904, the State 
expended $1,766,595.10, and the total cost of the work was 
$5,745,515.28. The counties' expenditure is more than double 
that of the state. This is due to the fact that all bridges and 
culverts as well as engineering and supervision fees have been 
paid by the counties without any assistance from the state. The 
state's appropriation for good roads has increased from $25,000 
in 1892 to $250,000 in 1902, at which point it has since remained 
until this year when it was increased $20,000 to pay the salary 
of the supervisors, of the new work. The revised state-aid law 
passed at the last session provided : First, that a road must be 
at least 33 feet in width to receive state aid. Second, that no 
survey shall be commenced until the consent of the State Com- 
missioner of Public Roads shall have been first obtained. The 
third amendment was the proviso that within thirty days after 
the approval of the plans by the commissioner it should be the 
duty of the freeholders to advertise for bids. The fourth 
important amendment was the provision that the state should 
pay the supervisors appointed by the commissioner, and not the 
counties, as they had heretofore done. The fifth amendment 
vests the power and control over the improved roads in the board 
of chosen freeholders to the exclusion of all township, town, 
borough, village or other municipal officers. The sixth amend- 
ment provides that the county supervisor upon whom the duty 
devolves of keeping the roads in repair may be summarily dis- 
missed at any time by the state commissioner or the board of 
chosen freeholders, whenever in his or their judgment such 
supervisor is incompetent or neglectful in performing his duties. 
The seventh important amendment g^ves the county board full 
power to construct and improve all the necessary approaches to 
any dwelling along the line of any road, which may have been 
destroyed or damaged by any alteration in the existing grade, 
whether within or without the line of such road. The eighth 
amendment provides that any road or section of road lying 
within the corporate limits of a city may be transferred by the 
board of freeholders to the city authorities upon the latter enter- 
ing into a written agreement to keep up and maintain the same 
in good repair. 

Since 1891, 796.14 miles of stone and 247.39 miles of gravel 
roads have been built. In addition to all this the local authori- 
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was made, distributed as follows: Five hundred thousand 
dollars for each of the first two years, $1,250,000 for each of the 
next two years, and $1,500,000 for each of the next two years. 
Of the foregoing amounts, one-tenth is for the maintenance of 
improved roads, constructed under the law of 1903, or roads 
previously built that conform to the state standard. Such aid 
in maintenance must not exceed one-half of the total expense. 
That part of the appropriation used for construction purposes is 
apportioned among the several counties in proportion to their 
mileage of public roads. About 125 petitions for state aid were 
on file July i, 1904, and over 40 miles of road were under con- 
struction or in course of preparation for construction. 

The legislature of 1905 re-enacted the state-aid law of 1903, 
with a number of important changes designed to facilitate the 
actual work of the state highway department. The state's 
proportion of the expense of road construction was changed 
from two-thirds, as fixed by the law of 1903, to three-fourths. 
Additional engineers and clerks were provided for, as the work 
of the department was too heavy to be kept up by the force 
originally provided. The appropriation of six and a half 
millions made in 1903 was unchanged. The legislature also 
passed a new law making uniform the system of electing road 
supervisors, and also provided that townships which abolish the 
" work tax " shall receive in cash from the state a sum equal to 
15 per cent of the amount of cash tax collected. Beginning with 
January i, 1906, the licensing of all automobiles operated in the 
state will be in the hands of the state highway department. One 
of the important provisions of the new state-aid law is that no 
street railway tracks may be laid on any public road in the state 
without the approval and consent of the state highway commis- 
sioner. The department had under construction, July i, about 
150 miles of road, with over 300 applications on file. 

Rhode Island. — ^The general assembly of the state of Rhode 
Island has made the following appropriations for the construc- 
tion, improvement and maintenance of the state highways of the 
state, as follows: 1903, $100,000; 1904, $100,000; 1905, 
$100,000. This money to be expended under the direction of 
the state board of public roads, and they have constructed in the 
three years, for the above sums, about 65 miles of macadam 
highway 14 feet wide. The different towns in the state have 
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built out of their annual highway appropriations about 30 miles 
in the same three years. The legislature at its last session passed 
a bill submitting to the voters at the November election the 
proposition of issuing highway bonds. 

There are 2,240 miles of highways in Rhode Island and about 
500 miles have been improved by the use of gravel and stone. 

South Carolina. — In South Carolina an act was passed 
authorizing the county commissioners of any county to hold 
elections to decide upon bonding the county for the permanent 
improvement of the highways to an amount not to exceed 
$200,000 or eight per cent of the assessed valuation of that 
county, the funds so raised to be expended under the direction 
of said commissioners. Another act was passed permitting 
counties to work convicts with ten-year sentences in chain g^ng. 
Hitherto the counties have not been permitted to work convicts 
whose terms of sentence exceed five years. 

Vermont. — There has been assessed for state aid annually 
since 1892, a state tax of 5 mills on the grand list of the state, 
which is I % of the total valuation ; this has netted about $90,000 
per year. To this since 1902 has been added the revenue from 
the local option license law, which has amounted to about 
$40,000, annually. To this since 1904 has been added the 
automobile tax, amounting to about $5,000 per year, making 
the annual highway fund at the present time amount to about 
$135,000. 

Washington. — Since the act of 1890, providing for the con- 
struction of turnpike roads, several additional enactments have 
been passed, the law of 1893 providing for petition to county 
board for improvement, payment by county of one-third, by 
road district one-third, and by cities and towns and abutting 
property of remaining one-third of cost. Also, under certain 
conditions, of paying the whole cost from the general county 
road fund and issuing bonds. The only county in the state to 
proceed under this act is the county of Whatcom, where 149 
miles of gravel road have been built in 1903. An act was passed 
providing for the collection of all road, poll, and property tax 
in cash. The legislation of 1905 created the office of highway 
commissioner and vested the appointing power in the governor. 
It also created a state highway board, to be composed of the 
state auditor, the state treasurer, and the state highway commis- 

16 
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sioner. There was also created a public highway fund to be 
raised by the levy of one-fourth of i mill tax upon all the taxable 
property in the state. Washington has no state-aid road law 
and the duties of the state road officials are at present confined 
to the construction of twelve state roads under specific appro- 
priations. 

Wisconsin. — Legislation was enacted in 1901 authorizing the 
levy of special highway taxes in addition to the taxes previously 
provided for, which in the aggregate might reach 17J4 mills on 
the dollar. In certain cases where a town grades a highway to 
a width of 24 feet, and wishes to cover not less than 8 feet in 
width and 4 inches in depth with gravel, crushed rock, or clay 
and gravel, the county is required to bear one-half the expense 
of such covering. In 1905 the legislature took the first step 
toward an amendment to the constitution, which, if ratified by 
the electors, will enable the state to appropriate money for the 
construction and improvement of public highways. The senti- 
ment in favor of good roads has been'' gathering strength for 
many years and is manifest in the road improvements found in 
nearly every county in the state. 
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CONVICT LABOR FOR ROAD IMPROVEMENT. 



Extract from bulletin issued January, 1906, by Highway Depart- 
ment of Ohio, compiled by Sam Huston, State Highway 
Commissioner. 



The question of the use of convict labor for the construction 
of public highways has been and is being agitated in Ohio 
recently, especially by union labor organizations, and it was 
deemed wise to publish this bulletin giving results of observa- 
tions in a number of states where convicts are so used. It is not 
intended that this bulletin shall be an argument by tl^e writer 
for or against the question of adoption of the same in our state, 
but as a fair presentation of conditions as they were seen and a 
relation of expressions made by different classes of persons who 
hold all manner of opinions as to the advantages and disadvan- 
tages as they appear to those who may have had the best oppor- 
tunities to see the results accomplished by the system of using 
convicts on the public highways. Nothing has been suppressed, 
but the effort has been to give personal views in a most impar- 
tial way. Those who expressed themselves as not informed on 
the subject ^re not quoted. 

Mecklenberg county. North Carolina, is noted for its fine 
system of convict labor roads, and was the first locality visited. 

Mecklenberg county began the work about twenty years ago, 
and has built about one hundred and fifty miles of improved 
roads. The material generally used has been surface granite. 
The roads have cost from $2,500 to $3,500 per mile, exclusive 
of convict labor, which cost includes maintenance of convicts, 
quarry leave, haul of material, hired labor and guards, together 
with cost of machinery. Of the machinery the county owns two 
complete outfits, crushers, screens, elevators, bins, steam road 
rollers, etc. Each outfit is worth about $2,500. The work of 
the convicts includes the building of bridges and culverts. A 
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concrete mixer has been purchased, and it is proposed to adopt 
and build concrete abutments as an experiment. All work is 
in charge of paid experts. 

The necessary funds are provided by a tax of 25 cents on the 
$100 of the tax list of the county, which is $18,627,848, this 
valuation being about one-half of the true value. 

A visit was made to camp on Lodo road. The force consisted 
of one superintendent, one machinist who was also an engineer, 
some hired teamsters, three day and one night guard, and forty- 
one convicts, who are working out sentences of ten years or 
under. No longer term sentences are put on public highways in 
North Carolina. The stockade consists of a low, wooden struc- 
ture, with horizontal windows at sides. These windows have 
iron gratings and doors hinged below that are closed in cold 
weather. In a four-foot passage way, through the center, are 
the stoves for use in very cold weather. The bunks are contin- 
uous, are located between the passage way and wall, and a foot 
or more above the floor. Each convict has a separate straw tick 
and two Arown blankets. The ticks are placed side by side, and 
the occupant sleeps with his head to the wall. A foot-board to 
the bunk, about eight inches wide, is used as a seat. Along the 
foot-board runs a rod with hooks and eyes. This series of rods 
is passed through the anklet chains of the convicts, and when the 
hooked rods are drawn taut by a lever the convict cannot move 
away from his bunk, but is allowed movement of his chain along 
his bunk a distance of about four feet. 

The convicts are kept in the stockade on the Sabbath ; have 
tracts to read and religious services, but are not allowed banjos 
or other musical instruments. The only holidays are Christmas 
and Thanksgiving, but they are allowed to see friends once a 
month. 

The food is white flour unleavened bread, can scarcely be 
called white bread, for breakfast ; coarse com bread for dinner 
and supper. Molasses is served with grits for supper. They 
get fat, very fat, pork and milk, no coffee nor tea except on 
Thanksgiving and Christmas, when they get all they want to 
drink. A "trusty" colored convict cook was in the kitchen, 
also a young colored woman, who has separate sleeping quarters. 

The work is from sun to sun, with an hour off at noon in 
winter and an hour and a half in summer. The work is constant 
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and heavy, without rest 9r cessation. Punishment is with a 
strap over an inch wide and about eighteen inches long, exclu- 
sive of attachment to handle. The strap is applied by the super- 
intendent to the bared body while the culprit is bent over a 
barrel. 

Two or three whites were among the convicts. The super- 
intendent said they were all the same color to him when they 
had on the stripes, which they all wore. Trusties were 
unchained, others had a chain from a ring riveted about the 
ankle, the other end fastened to the belt. More troublesome 
ones had two such chains, also stride chains joining the anklets. 
In the worst cases a " spike " took the place of the riveted ring^ 
on one side, having iron spikes projecting eight inches or more 
forward and back from the ankle. The guard had a repeating 
rifle, and said he shot low when they tried to run, but once in a 
while when the range was long a man was killed. 

A county commissioner said that more work was gotten out 
of the men than from hired labor. Two of the county commis- 
sioners whom I met expressed the utmost satisfaction with 
regard.to the system and its results. 

A United States official who had widely traveled through the 
South, whose home was in Maryland, said that the worst 
features of the system were hidden, especially from Northern 
people, so far as possible. He said the gang is no method of 
reformation, as a man once on the highway chain-gang is placed 
beyond respect and sympathy. If a man is brought up for a 
trivial offense and it appears that he has formerly been on a 
gang^ he has little chance to escape being returned, even on 
partial evidence against him. Said there was one difference 
between Southern chain-gang and hell — the former had an end. 
He said so many in the South were in favor of the system, and 
did not criticise its evils, because it gave them good roads, and 
they have no sympathy for the convicts and are not troubled with 
the apparent barbarity connected with it. This complacent feel- 
ing comes from the fact that the large percentage, in fact nearly 
all of the prisoners are colored, for whom the average South- 
erner has no thought or sympathy. 

A visit was made to two gangs on the streets of Columbia, 
S. C, that were cleaning out ditches and repairing streets. 
Each gang consisted of seven convicts, one or two of each gang 
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being white. In their unkempt condition it is often difficult to tell 
a white convict from a light-colored negro. One of the gangs 
had no shackled men and on neither were there any with such 
chains as worn by the gangs on country roads. One gang had 
three convicts with rings riveted around their ankles and tied 
together with short stride chains. The men were not working 
so effectively and unremittingly as the country road convicts, as 
they laugh and talk together a considerable portion of the time. 
The superintendent of streets said that the use of convicts on 
the public streets of Columbia was a losing operation, for the 
reason that the punishment administered could not be made so 
severe as was allowed in the case of refractory convicts on the 
country roads. Convicts are not allowed to talk to any one 
passing, unless permission is secured from the guard. During 
my presence the guard was very severe with a convict that broke 
this rule, and severely rebuked the men who spoke to him. 

No terms of sentence of over ninety days are worked out on 
the streets of Columbia, those serving longer sentences go to 
the county gang. City sentences are for drunkenness, wife beat- 
ing, larceny, vagrancy, etc., and are in money up to forty dollars 
which are either paid in money or worked out on the gang. Good 
behavior earns a remission from sentence. When sick the con- 
vict is in charge of a physician, and time is counted as though 
at work. 

The food allowed the Columbia convicts consists of grits, fat 
bacon, molasses, corn bread and peas. For Sabbath dinner fresh 
beef or beef stew is served, but no coffee, tea or milk at any time. 
In the stockade at night I saw the supper served in tin dj^ies, 
coiftisting of a piece of coarse com bread, baked pone fashion 
in square pans. Each convict received a piece about four and 
one-half inches square and one inch thick, and a few spoonfuls 
of molasses. 

A railroad man says the system is not reformatory where men 
work on the streets and roads exposed to the view of the com- 
mon public. The latter connect the face with the chain-gang, 
or at least the convict thinks so, and this leads him to give up 
hope of advancement. 

He said the system would not be tolerated in South Carolina 
if the proportion of whites on chain-gangs was considerable. 

A commercial traveler, formerly a guard on a chain-gang, 
says convicts are not sent to gang on first sentence (North Caro- 
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Una). Men up for sentence are sometimes told if they are 
former oflFenders that they will be sent to gang if they appear 
before the magistrate again. 

Two young colored men, well dressed and intelligent, said col- 
ered men were often sent to gang for first offense. 

An intelligent colored man, well dressed, the owner of com- 
fortable residence property and a bank account, said there was 
no show on chain-gang for his race. They are often sent for 
first offense. The white men on gang are strangers, without 
friends. Strapping is method of punishment. 

Great timidity is shown by the colored people in answering 
questions at first. There is evident fear of betrayal, and that 
some discomfort or injury ensue from any declaration of dis- 
satisfaction, until they assure themselves as to the intention of 
the interviewer. This colored man said that if it came out that 
he was giving any information or making any complaint he 
would suffer in some way for it. 

I examined the ordinances of Columbia and found none on the 
question of sentencing to gang for first or second offense. It is 
thus left to the whim or judgment of the magistrate. County 
supervisor says no difference between first, second or any other 
offense is recognized by magistrates or judges. 

A business man, an enthusiastic advocate of good roads and 
of use of convicts for work on same, says no first, second or any 
other offense is recognized in sentencing men to chain-gang. He 
said in 1895 the new law was enacted providing for use of 
prisoners of two years and under. This law is known as Evans 
Law, was subsequently changed to six years and in 1903 to ten 
years. County began using convicts ten years ago, but feeling 
against the system prevented its adoption in the city of Columbia 
imtil 1903. He considers it a great thing to have the road work 
done by the convics, who make more obedient and satisfactory 
laborers after term on the gang. 

A business man (cotton goods) whose residence is in South 
Carolina, on trip to Philadelphia, said system is a splendid thing 
for restraint of negroes and improvement of roads; is not 
reformatory, because colored people cannot be elevated. Said 
negro women had no virtue. Praised Roosevelt, but deplored 
Booker Washington incident. Believed system was deterrent 
in its effect. 
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A State official at Atlanta said misdemeanor convicts in Geor- 
gia were turned over to county control, but state commission 
retained inspection. Felonies were under state guards. Misde- 
meanor labor cannot be legally sold to private parties, but law 
is often circumvented. He said the convict labor on the public 
highways in the South was really an attempt to reinstate slavery 
so far as possible. Misdemeanor convicts are worth about 
twenty-five dollars per month in addition to support and main- 
tenance. Free labor is uncertain after Saturday pay until at 
least Tuesday. Convicts are required to work from sunrise 
Monday morning to sunset Saturday night. 

An educated colored man, teacher and preacher, who had 
visited Ohio, said convict labor on public roads was a hellish sys- 
tem, not reformatory because convicts exposed to public view 
with stripes and chain became despondent and desperate. 
Turned out without money, no one wants to harbor them, know- 
ing that they come from the chain-gang; they cannot secure 
work, and are arrested for vagrancy and returned to gang, or 
become desperate and commit the astrocious crimes thaf are so 
frequent in the South. He said he would not be arrested and 
taken to prison. He would die first. That would be preferable, 
for the reason that once on the gang that fact, with that of his 
color, would prevent any chance of creditable life in the future. 
White convicts, unless desperate characters, are given compara- 
tively easy work. Has seen colored women on work wearing 
trousers. 

A trip was made over a considerable number of miles of the 
improved roads of Fulton county, Georgia, of which Atlanta is 
the county seat, with the county superintendent of public works. 
About two hundred miles of granite, trap and chert macadam 
have been built with convict labor. Although country roads, 
they are really boulevards paved twenty to forty feet wide, are 
in fine condition, the material thoroughly rolled, and when com- 
plete six to twelve inches deep. They present the finest county 
system of roads I have seen in the United States. Fulton is a 
small county, and the improvement of the main roads is about 
completed. The first roads were not of first-class construction, 
and are beinjx taken up and remade. 

Three hundred and twenty-five misdemeanor and one hundred 
felony convicts are now on county work. Last year $125,000 
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was the amount of general expenses and $10,000 was expended 
for machines, stock and other equipment. About forty hogs are 
raised from the waste from six camps. With the completion of 
one more such camp, any road or part of road in the county 
will be within four miles of someone of these temporary camps. 

Fresh pork so far as grown is given to the convicts as an occa- 
sional feast, killing being done on Friday. There is a county 
farm on which such vegetables as Georgia collards, cabbage, 
sweet and Irish potatoes, turnips and fadishes are raised for use 
of the camps. Very fat side meat, com meal, flour, rice and 
clothing are bought. Each day each convict gets three-fourths 
of a pound of fat meat and each week two pounds of fresh beef 
or pork. About seven per cent of the convicts on roads are 
white. Stockade has floor raised above ground and bunks above 
the floor. Straw ticks are provided, and each convict has two 
brown blankets. In summer ventilation is secured by grated 
windows. Heat in cold weather is secured bv wood stoves. 
Conditions about kitchen and camp appear to be tolerably sani- 
tary. Men worked very hard all the time I was in sight. Work 
is steady and heavy. Many of the convicts were shackled. 
Friends are 'allowed to visit during noon rest, but not on 
Sabbath. The superintendent was very enthusiastic over his 
really excellent system of fine roads and the use of convicts 
thereon. Armed guards were at the crusher, on the road, and in 
the quarry. The county has an abundant supply of fine stone 
for macadam construction. 

In Atlanta the gang working on Edgewood avenue were mak- 
ing fill for new bridge, and that on Powell street were paving 
gutters. No stripes are on these street gangs, but, with the 
exception of trusties and those whose terms were nearly com- 
pleted, they were shackled. A number had spikes, as described 
above, on their ankles. The work of the men in Atlanta was 
more eflfective than that in Columbia, but not up to the work 
done by the gangs on the country roads in Fulton county and in 
Mecklenberg county, North Carolina. 

Jefferson county, Alabama, of which Birmingham is the 
county seat, used convict labor from 1887 to 1893. Cost of keep- 
ing and guarding convicts averaged fifteen dollars per month. 
Punishment was by dark cells and lashing. 

A superintendent on public roads said that free labor gives bet- 
ter results. Convict labor was abandoned because it did not pay. 
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hounds and the strap are used. " If they don't work, we work 
them." He says the county owns a steam road roHer, and he 
believes it is a good thing, but it is not much used. Two to five 
days are deducted from a sentence of thirty days for good behav- 
ior, and, although no work is done on the Sabbath, it is counted 
in serving sentence. Vagrants are sentenced for twenty-five 
days and costs, to be worked out at one dollar per day. Sen- 
tences can be imposed for so many days work on the chain-gang 
without privilege of paying in money, but such sentence is not 
imposed for first oflFenses. 

In Harris county, Texas, of which Houston is the county seat, 
convicts are used to some extent in repairing roads, but not for 
construction. The superintendent of roads and bridges says the 
use of convicts on roads in that locality has proved a dismal fail- 
ure. Road work bv convicts costs twice as much as with free 
labor, even leaving out of consideration the amount of fines 
worked out. The cost of maintenance, supervision and guarding 
of the convicts costs twice as much as to hire the same work 
done by free labor. The system is very good in theory, but does 
not pay when put in practice. Union labor at Houston opposes 
the use of convicts on roads^ and wants labor leased to farm and 
plantation work. 

A retired hotel man at Houston thinks the use of convict labor 
on roads is about as good a way of disposing of the labor of the 
convicts as any, but thinks the system is demoralizing in its eflfect 
on the young people that see the gangs at work and in camp. 
Does not believe that the system tends to reform, and may harden 
the convicts. 

A clerk of courts said that there is considerable sentiment 
against convict labor on roads, perhaps not so much now as 
formerly, but that the greatest opposition is from labor unions, 
who do not want the convicts on the roads, but desire them 
leased out to work on sugar farms and plantations. 

A politician and planter said some of the counties in Texas use 
convict labor for repairing the roads, but not so many as for- 
merly. Counties have dropped the system because it did not pay. 
Effective work could not be enforced without very severe pun- 
ishment, which the public would not tolerate. He considered it 
more profitable to have convicts in their cells than to work them 
on the roads ; besides not paying, the system was not reforma- 
tory and was demoralizing. 
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Two members of the State Board of Pardon Advisors, at Aus- 
tin, said short-term convicts work out their fines at fifty cents 
per day on farms and thus do not compete with union labor. 
The state guards, clothes and feeds the convicts, and realizes 
about twenty-two dollars per month for able-bodied convicts. 
Formerly convicts were leased without guards, which was 
abandoned on account of abuse of the prisoners, there being no 
restraint as to time or quantity of work. They were over- 
worked, sometimes almost day and night. Some counties work 
their own convicts on roads, but not under jurisdiction of the 
state, and the result is not satisfactory on account of the diffi- 
culty of guarding and securing eflfective work. 

A leading member of the legislature, who has held a number 
of important public positions, says county work of convict labor 
has not been generally adopted, because unprofitable, few coun- 
ties producing convicts in sufficient numbers to pay for the 
expense of guarding and maintenance of camps. State plat- 
forms have declared for convict labor on the roads of Texas, and 
that without opposition, but persistent lobbies have defeated the 
movement. Some oppose from mercenary motives, others 
because effective work cannot be accomplished without resort to 
brutal methods of punishment or because of the feeling against 
having free labor compared with convict labor near at hand. 
Just as young people would dislike to till the soil as freemen, 
while just across the fence were convicts engaged in the same 
character of labor, open to the eyes of passers-by. 

The superintendent of roads and bridges of Pulaski county 
(city of Little Rock), Ark., said that county formerly used con- 
victs in road work but abandoned it because it did not pay. 
Cost of construction of the macadam roads has been very mate- 
rially reduced since county adopted free labor. The county can 
hire free labor cheaper than work convicts. 

The ex-Secretary of State of Texas said that the opposition 
to leasing of convicts arises from the abuse connected with the 
system, and apparently unavoidable, that comes from railroad 
work where temporary camps must be maintained; that with 
such camps it is impossible to render to convicts the care and 
treatment that is due human beings, even if they are criminals. 
The same abuses and evils are necessarily connected with the 
temporary camps required in working criminals on the public 
roads. 
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In his annual report for 1904, the Secretary of State of 
Arkansas says : 

" There are few states in which the solution of the peniten- 
tiary question, involving the care and punishment of the crimi- 
nals confined therein, has not been a matter at times of serious 
consideration. In Arkansas the lease system has been tried now 
for a number of years, and has been a source of much trouble 
and annoyance. The fair name of the state has not usually 
been protected by those who reap a profit from the business of 
handling convict labor, and frequent shifting of camps, with 
their discomforts, has resulted in a mortality among these vic- 
tims of their own misdeeds that is shocking when viewed from 
the standpoint of common humanity. The death rate is appall- 
ing, even when compared to the death rate in other states, where 
a part, if not all, the convicts are leased to private individuals 
by the state. Either the penitentiary board, the state or the 
lessees must be censured for laxity in the sanitary conditions of 
the various camps. So far as the state is concerned, it has 
derived slight profit up to the present time from any of the con- 
tracts the board has made, and if it had made a profit the ques- 
tion of dollars and cents should not be for a moment entertained 
where health and life are jeopardized through a desire for gain." 

Governor Davis has been elected three times on the issue of 
the evils of leasing convicts. 

Of the Northern States, California, Colorado, Illinois, Iowa, 
New York and Oregon are credited with movement along the 
line of employment of convict labor in the construction of roads 
or in the preparation of material for road improvement In a 
part of these states the laws only provide for use of convicts in 
preparing road material and appliances. As this kind of work 
can be performed in enclosed quarters, and without the tmsani- 
tary conditions that arise from temporary camps and from work- 
ing in public view with all its objectionable features, there can be 
no objection raised that may not be raised to any employment on 
which convicts may be used. Very few persons go so far in 
their advocacy of changing from penitentiary work to that of 
entirely despensing with convict labor in some form. It is 
almost universally conceded that employment of some kind is an 
essential in any reformatory treatment of convicts. Appended 
to the report will be found the laws of several states as to con- 
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vict labor on roads, and the following state authorities have, in 
answer to inquiries, answered as follows: 

The Commissioner of Highways of California says : 

"This state has no experience with prison labor on public 
roads. The proposition has been discussed from time to time, 
but sentiment appears to be strongly against it, and there seems 
no propability of the practice being adopted in California very 
soon." 

The State Engineer of Colorado, in reference to convict labor 
on roads, says : 

"This statute has been placed in eflfect by the Commissioners 
of Fremont county and by the town of South Canon city ; both, 
I am told, bring satisfactory results." 

" You will note that the commissioners of the penitentiary are 
empowered to adopt any special rules for the working, keeping 
and controlling prisoners while so employed. Whether it has 
been done I am not informed." 

The assistant in charge of good roads investigation of the 
Iowa State Highway Commission says : 

" We are enclosing to you copy of the only laws we have relat- 
ing to the use of convicts for road building. The provision con- 
cerning stone quarried at the peitentiary has been used only to 
a slight extent." 

The State Engineer of New York says : 

" This subject is one which has been advocated at different 
times, as well as the establishment of a state quarry near the 
state prison at Sing Sing, where a large amount of stone can be 
procured suitable for road making purposes, but, as stated above, 
no laws are yet in existence." 

Governor Chamberlain, of Oregon says : 

"Permit me to say that we have no statute governing the 
employment of convicts on the highways of this state except that 
an act was passed in 1903 appropriating a small sum of money 
and authorizing the employment of convicts upon the construc- 
tion of roads in and around the state institutions. Faithful ser- 
vice entitles the convict so employed to double time. The work 
done by the few convicts employed in this work was satisfactory, 
and the legislature at its session in 1905 adopted a resolution 
authorizing the executive to appoint a committee of three to 
examine into the question of employment of convicts on public 
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roads, reporting their conclusions to the next legislature, with 
the view of enacting suitable legislation upon the subject." 

"An act was passed in 1899 providing that all convicts sen- 
tenced to imprisonment in the county jails of the state are sub- 
ject to the control of the county court where the crime was com- 
mitted, and said court has full power to put such convicts under 
the control of any road supervisor, who is vested by the act with 
the authority of a sheriff, to guard and keep such convicts while 
in his custody and while they are engaged in working upon the 
public highways. Persons sentenced to jail for fines may be 
compelled to work at the rate of one dollar per day until the fine 
is fully paid. In all cases not less than eight hours shall be con- 
sidered a day's labor." 
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